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nouse  ol  Representatives,  Dec.  t3tn,  17^.  New 

York:  1811.  8vo.  Modem  box.  Modem  full  leather  with  title 
<rilt  on  front.  Very  mild  foxing  and  browning.  44  pp.  This  was 
the  first  printing  of  this  important  1790  report  by  Hamilton 
as  Secretary  of  the  Treasury,  urging  the  creation  of  a national 
bank.  There  was  no  contemporary  printing.  Shaw  & oe- 
maker  24307. 

43  (Banking)  Sharp,  Granville,  The  Gilbart  Prize  Es- 
say on  the  Adaption  of  Recent  Discovenes  and 
Inventions  in  Science  and  Art  to  the  Purposes  of 
Practical  Banking.  London:  1854.  8vo.  Original  1/2  lea- 
ther An  exceptionally  fine,  complete  copy  of  this  very  scarce, 
definitive  work  on  banking  and  banknotes  in  England  in  the 
mid-19th  Century.  While  this  is  the  third  edition,  it  is  the  only 
one  which  is  extra-illustrated  with  over  90  facsimile  checks 
security  paper,  banknotes,  wax  seals,  brochures  and  small 
broadsides  for  banking  security  devices,  etc.  Untnmmed.  This 
copy  also  contains,  laid  in,  a four-page  advertisement  for  the 
book  and  a 16-page  booklet  which  contains  a list  of  the 
engravings,  drawings,  and  specimens,  as  well  as  an  index  for 
the  book.  It  is  very  rare  to  find  this  edition  of  this  fine  work, 
and  even  rarer  to  find  it  complete  owing  to  all  of  the  materials 
laid  in  and  loosely  bound  in.  It  is  clear  that  these  are  the 
original  covers  because  the  inside  back  cover  contains  15 
actual  examples  of  rubber  seals,  including  one  for  the  Great 
Exhibition  of  1851.  One  of  the  greatest  reference; ; for  the 

history  of  the  art  of  banking. 


44  (Bee  Keeping)  Gedde,  Johann,  Apiarium  Angli- 
can, Oder:  Der  VoUtommene  Bienen-Meister  ... 
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The  circumstances  under  which  this  Essay  was  written  will 
be  sufficiently  explained  by  the  following  Extracts  from  the 
Bankers ’ Magazine : — 

Industrial  Exhibition. — Banking  Prize  Essay. — 
In  our  January  number,  we  made  the  following  announce- 
ment : — 

“We  are  authorized  to  announce  that  J.  W.  Gilbart,  Esq., 
F.R.S.,  will  present  the  sum  of  One  Hundred  Pounds 
to  the  author  of  the  best  Essay  which  shall  be  written 
in  reply  to  the  following  question : 

“ In  what  way  can  amj  of  the  articles  collected  at  the 
Industrial  Exhibition  of  1851  be  rendered  especially  serviceable 
to  the  interests  of  ‘ Practical  Banking  ? ’ ” 

e£  These  articles  may  be  architectural  models  that  may 
suggest  improvements  in  the  bank  house  or  office' — inven- 
tions by  which  light,  heat,  and  ventilation  may  be  secured, 
so  as  to  promote  the  health  and  comfort  of  the  bank 
clerks — discoveries  in  the  fine  arts,  by  which  the  interior  of 
a Bank  may  be  decorated,  or  the  bank  furniture  rendered 
more  commodious — improvements  in  writing  paper,  pens, 
ink,  account  books,  scales,  letter  copying  machines,  or  other 
instruments  used  in  carrying  on  the  business — improvements 
in  printing  and  engraving,  by  which  bankers  may  get  their 
notes,  receipts,  letters  of  credit,  and  other  documents  of  a 
better  kind,  at  a less  "expense,  or  so  as  to  prevent  forgery — 
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new  inventions  in  the  construction  of  locks,  cash-boxes,  and 
safes,  which  shall  render  property  more  secure  against  fire  or 
thieves — and  generally  all  articles  of  every  kind,  which  can 
be  so  applied  as  to  improve,  cheapen,  or  facilitate  any  of  the 
practical  operations  of  banking.” 

We  have  since  informed  our  readers  that  the  following 
gentlemen  have  consented  to  act  as  adjudicators,  viz: — 

P.  F.  Aiken,  Esq.,  Managing  Director  of  Stuckey’s 
Banking  Company,  Bristol. 

C.  Brown,  Esq.,  a Director,  and  the  late  Manager  of  the 
Cumberland  Union  Bank,  Workington. 

P.  M.  James,  Esq.,  a Director,  and  the  Manager  of  the 
Manchester  and  Salford  Bank,  Manchester. 

We  are  now  authorized  by  the  adjudicators  to  publish  the 
following  regulations,  for  the  information  of  those  parties 
who  are  disposed  to  become  candidates. 

1st.  The  essays  to  be  sent,  post  paid,  to  either  of  the  ad- 
judicators, by  the  1st  day  of  next  November.  Each  essay 
to  be  marked  “Banking  Essay,”  and  to  have  a motto  or 
initial  affixed,  which  must  also  be  written  on  the  outside 
of  a sealed  letter,  containing  the  name  and  address  of  the 
author.  The  unsuccessful  essays  to  be  returned,  when 
claimed,  to  their  respective  authors,  with  the  accompanying 
letters  unopened. 

2nd.  The  copyright  of  the  essay  shall  remain  with  the 
author,  but  he  shall  consent  to  the  publication  of  the  essay 
in  the  Bankers’  Magazine ; and  Mr.  Gilbart  shall  have  the 
power,  within  six  months  after  the  adjudication,  of  printing 
any  number  he  may  think  proper,  at  his  own  expense,  for 
gratuitous  distribution. 

3rd.  The  adjudication  will  probably  take  place  in  the 
month  of  November,  or  at  least  in  time  for  the  successful 
essay  to  be  published  in  the  Bankers'  Magazine  for  January, 
1852.  The  adjudicators  shall  not  be  expected  to  give  any 
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reasons  for  their  preference,  and  their  decision  shall  be 
final. — Bankers’  Magazine , May,  1851. 

The  Banking  Prize  Essay. — We  have  the  pleasure  of 
presenting  our  readers  this  month  with  the  first  portion  of 
the  Banking  Essay,  to  which  has  been  awarded  the  prize  of 
£100,  offered  by  Mr.  Gilbart. 

Our  readers  are  aware,  from  the  notice  in  our  May 
number,  that  the  gentlemen  who  had  consented  to  act  as 
adjudicators  were  Mr.  Aiken , Mr.  Brown,  and  Mr.  James. 
Unfortunately,  when  the  time  for  receiving  the  essays  had 
arrived,  Mr.  Brown  had  an  attack  of  paralysis;1  Mr.  Aiken 
and  Mr.  James  therefore  proceeded  in  the  examination  of  the 
essays,  upon  the  understanding  that,  should  they  differ  in 
opinion  with  reference  to  the  merits  of  the  best  two  which 
might  be  sent  in,  these  should  be  referred  to  an  umpire. 
After  carefully  reading  all  the  essays  submitted  to  them,  the 
adjudicators  did  differ  in  opinion  as  to  which  of  two  was 
entitled  to  the  prize,  and  these  two  Essays  were  accordingly 
placed  in  the  hands  of  George  Grote , Esq.,  who  consented  to 
act  as  umpire,  and  his  adjudication  is  stated  in  the  following 
letter  addressed  by  him  to  Mr.  Gilbart. 

12,  Saville-row,  December  24th,  1851. 

My  Dear  Sir, — Pursuant  to  your  request,  I have  perused  and 
compared  the  two  Essays  sent  to  me  on  the  question — “In  what 
way  can  any  of  the  articles  collected  at  the  Industrial  Exhibition  of 
1851,  be  rendered  especially  serviceable  to  the  interests  of  practical 
banking?  ” with  reference  to  the  prize  offered  by  you. 

As  you  have  invited  me  to  adjudicate  on  the  comparative  merits 
of  the  two,  I beg  to  state  that,  in  my  opinion,  the  prize  ought  to  be 
awarded  to  that  Essay  which  bears  the  motto — “Every  new 
development  of  Science  may  be  looked  upon  as  the  opening  of  a 


1 Mr.  Charles  Brown,  the  worthy  and  respected  Manager  of  the  Cumberland 
Union  Bank,  from  its  commencement  in  1829,  until  he  retired  in  1850,  died  at 
Workington  on  the  24th  February,  1853,  and  an  interesting  little  Memoir  of  him 
will  be  found  in  the  Bankers’  Magazine  for  the  following  May. 
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fresh  mine  of  wealth,  awakening  moral  industry  and  sagacity,  and 
employing,  as  it  were,  new  capital  of  mind.” 

Respecting  the  other  Essay,  though  I cannot  award  to  it  the 
prize,  I feel  bound  to  add  that  I consider  it  an  able  and  creditable 
composition. 

I remain,  my  dear  Sir,  yours  very  truly, 

J.  W.  Gilbart,  Esq.  (Signed)  GEORGE  GROTE. 

The  writer  of  the  Essay,  to  which  the  prize  has  been 
awarded  by  Mr.  Grote,  is  Mr.  Granville  Sharp,  an  account- 
ant in  the  East  of  England  Bank,  at  Norwich. — Bankers’ 
Magazine,  January , 1852. 

Such  is  the  brief  history  of  the  origin  of  the  effort  which 
is  now  submitted  to  the  public. 

In  an  essay  which  treats  not  on  the  general  philosophy  of 
that  most  important  section  of  our  commercial  polity,  the 
Banking  business,  but  upon  the  adaptation  of  modern 
appliances  to  the  every  clay  working  of  those  monetary 
establishments,  the  graces  of  composition,  were  they  indeed 
at  command,  would  be  little  consistent  with  the  main  object 
proposed. 

If  therefore  the  indulgent  reader  will  accompany  the 
author  while  he  endeavours  to  point  out  the  most  available 
utilities  which  the  gathered  world  has  brought  to  furnish  and 
adorn  the  banking  house,  it  is  sincerely  desired,  and  confi- 
dently hoped,  that  many  an  item  may  there  be  found  which 
will  as  practically  subserve  the  no  less  important  comforts 
and  conveniences  of  the  domestic  home. 

Considering  how  few  men  of  business  are  affluent  of 
time,  and  what  a large  amount  of  it  is  often  necessarily 
expended  on  the  minor,  yet  essential,  operations  of  business — 
it  is  hoped  that  those  designs  which  are  introduced  to 
economise  this  most  valuable  of  all  commodities,  will  not  be 
deemed  out  of  place. 
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It  is  deeply  to  be  regretted  that  from  their  high  price 
and  the  want  of  public  appreciation,  many  beautiful  con- 
trivances have  been  superseded  by  worthless  expedients; 
and  thus  some  of  the  most  valuable  inventions  have  been 
shut  out  of  the  market : hence  the  importance  of  public 
companies  giving  encouragement  to  superior  inventions, 
and  placing  them  as  it  were  in  a more  prominent  position. 

The  abandonment,  doubtless,  of  many  admirable  designs, 
may  be  accounted  for  by  the  fact  of  their  not  being  univers- 
ally applicable,  and  from  their  requiring  a larger  amount  of 
care  and  attention  than  people  generally  are  willing  to 
bestow.  It  is  obvious  therefore,  that  those  inventions  which 
are  distinguished  by  simplicity  and  self  action,  have  an 
additional  value ; and  such  are  many  of  the  improvements 
referred  to  in  the  following  pages,  frequently  attested  by  the 
author’s  experience  and  personal  observation. 

It  is  probable  that  some  things  will  be  deemed  too  trifling 
to  have  been  thus  forced  into  notice;  trifles  they  unques- 
tionably are,  but 

“Trifles  make  the  sum  of  human  things,” 
and  not  a few  of  the  most  serious  annoyances  in  our  every 
day  concerns  arise  from  the  very  smallest  causes. 

To  those  readers  who  are  practically  conversant  with  the 
several  subjects  here  introduced,  the  volume  no  doubt  will 
appear  somewhat  meagre  and  deficient:  to  them  an  apology 
is  due  for  many  inaccuracies  of  description,  which  it  is  feared 
must  exist  in  an  Essay  like  the  present,  wherein  it  was 
necessary  to  explain  and  render  intelligible  to  others,  sub- 
jects with  which  the  writer  is  himself  so  very  superficially 
and  imperfectly  acquainted.  He  believes,  however,  that 
really  important  mis-statements  will  be  found  comparatively 
few,  and  that  even  these  will  be  kindly  overlooked;  whilst 
the  general  reader  who  may  be  in  need  of  information,  will, 
possibly,  find  something  useful. 
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The  author  trusts  that  the  drawings  and  specimens 
inserted  at  the  end  will  not  be  regarded  as  mere  advertise- 
ments, considerable  pains  having  been  taken  in  their  selec- 
tion, and  in  drawing  up  the  explanatory  matter  by  which 
they  are  accompanied.  No  payment  whatever  has  in  any 
instance  been  received  from  those  whose  articles  are  thus 
distinguished,  the  recommendation  being  founded  solely 
upon  the  belief  in  their  intrinsic  worth. 

The  delay  which  has  occurred  in  completing  this  portion  of 
the  book,  may  probably  render  it  less  popularly  interesting 
than  it  would  have  been  if  published  at  an  earlier  period 
after  the  Exhibition  ; but  it  is  hoped  that  it  will  prove  more 
practically  useful,  as  an  opportunity  has  been  thus  afforded 
for  noticing  recent  improvements,  and  for  the  addition  of 
some  further  particulars,  which  in  the  haste  of  preparing  the 
original  paper  were  unavoidably  omitted. 

When  it  is  remembered  how  large  an  amount  of  talent 
and  time,  of  energy  and  self  sacrifice,  have  been  consumed  in 
successfully  bringing  out  these  and  other  inventions ; and  how 
the  skill  of  a large  portion  of  the  nation  is  constantly  taxed 
to  contribute  to  the  convenience  and  welfare  of  the  rest, — it 
becomes  the  duty  of  our  common  humanity  to  nurture  that 
to  which  intelligent  ingenuity  gives  birth,  or  creative 
industry  provides ; so  that  if  no  other  fruit  should  repay  the 
contriver’s  toil,  he  may  at  least  indulge  the  confident  expecta- 
tion, and  the  inspiring  hope,  that  the  offspring  of  his  genius 
will  not  die  entirely  neglected,  or  totally  unheeded  and 
unknown. 

Should  the  attention  thus  directed  to  some  of  the  valuable 
inventions  of  our  day,  happily  secure  for  them  any  more  ex- 
tended appreciation  of  their  worth,  the  thanks  of  the  public 
to  the  generous  proposer  of  this  Essay,  will  give  additional 
weight  to  the  grateful  acknowledgments  of  the  author. 
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“ Every  new  development  of  Science  may  be  looked  upon  as  the  opening  of  a fresh  mine 
of  wealth,  awakening  moral  industry  and  sagacity,  and  employing,  as  it  were,  new  capital 
of  mind.” 


Perhaps  there  are  few  men,  if  there  be  any,  since 
the  days  of  Adam  Smith,  who  have  done  so  much 
to  advance  Banking,  as  a science,  and  to  promote 
its  cultivation  and  practical  development,  as  James 
William  Gilbart,  F.R.S.,the  originator  of  this  humble 
Essay,  who  has  for  many  years  presided  over  the 
Executive  of  the  London  and  Westminster  Banking 
Company,  a commercial  establishment,  of  recent 
origin  indeed,  but  in  the  magnitude  and  importance 
of  its  operations  inferior  only  to  the  Bank  of  England. 
Mr.  Gilbart  has  announced,  in  the  Bankers'  Magazine 
for  January  last,  that  he  will  present  the  sum  of 
£100  to  the  author  of  the  best  Essay  which  shall 
be  written  in  reply  to  the  following  question  : — 

“In  what  way  can  any  of  the  articles  collected  at  the 
Industrial  Exhibition  of  .1851  be  rendered  especially 
serviceable  to  the  interests  of  practical  Banking  V’ 
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And  in  the  same  announcement  is  contained  an 
intimation  of  what  such  articles  may  consist ; 
viz. : — 

“ Architectural  Models,  that  may  suggest  improve- 
ments in  the  Bank  House  or  Office. 

“ Inventions  by  which  Light,  Heat,  and  Ventilation 
may  be  secured,  so  as  to  promote  the  health  and 
comfort  of  Bank  Clerks. 

“ Discoveries  in  the  Fine  Arts,  by  which  the 
interior  of  the  Bank  may  be  decorated,  or  the  Bank 
furniture  rendered  more  commodious. 

“ Improvements  in  writing  paper,  pens,  ink,  account 
books,  scales,  letter  copying  machines,  or  other  instru- 
ments used  in  carrying  on  the  business. 

u Improvements  in  Printing  and  Engraving,  by 
which  Banks  may  get  their  notes,  receipts,  letters  of 
credit,  and  other  documents,  of  a better  kind,  at  a 
less  expense,  or  so  as  to  prevent  forgery. 

“ New  inventions  in  the  construction  of  locks,  cash 
boxes,  and  safes,  which  shall  render  property  more 
secure  against  fire  or  thieves. 

“ And  generally  all  articles,  of  every  kind,  which 
can  be  so  applied  as  to  improve,  cheapen,  or  facilitate 
any  of  the  practical  operations  of  Banking.” 

This  announcement  appears  to  have  a two-fold 
object:  first,  to  secure  to  a large  class  of  men  a 
great  advantage,  by  inducing  them  to  give  that 
amount  of  intelligent  and  careful  attention  to  the 
scientific  and  really  useful  objects  displayed  at  the 
Great  Exhibition,  which,  without  some  such  stimulus, 
would  probably  not  have  been  elicited ; and  secondly, 
to  promote  the  convenience  and  welfare  of  the  Bank- 
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ing  community,  by  pointing  out,  through  the  medium 
of  a familiar  and  practical  Essay,  any  objects  which 
may  seem  calculated  to  assist  its  members  in  the 
prosecution  of  their  business. 

Although  the  proffered  prize  can  be  obtained  by 
only  one,  the  many  unsuccessful  competitors  will  have 
the  consolation  of  rewarded  labour,  inasmuch  as  they 
will  have  reaped  a considerable  share  of  practical 
and  scientific  knowledge,  and  have  become  the  sub- 
jects of  that  wholesome  mental  influence  which 
invariably  accrues  from  the  energetic  direction  of  the 
mind  to  any  object  that  widens  the  range  of  its  facul- 
ties, or  stimulates  its  powrers.  For  this,  at  the  least, 
everv  unsuccessful  candidate  will  have  to  tender  his 
sincerest  thanks  to  the  liberal  originator  of  his  Essay, 
unsuccessful  though  it  be. 

So  much  having  been  already  most  ably  written 
upon  the  Great  Industrial  Exhibition,  little  apology, 
it  is  hoped,  is  needed  for  the  want  of  further  intro- 
duction. One  suggestion,  however,  may  perhaps  not 
improperly  be  here  introduced,  in  reference  to  the 
importance  of  a continued  diminution  of  our  fiscal 
burdens,  by  an  extended  reduction  of  our  Inland 
Revenue  and  Customs,  especially  where  those  duties 
are  imposed  between  the  mother  country  and  her 
colonies,  thus  practically  aiding  the  object  of  the 
Royal  Founder  of  the  National  Exhibition,  which 
was  to  promote  closer  and  more  intimate  relations 
between  our  own  and  foreign  countries,  by  affording 
encouragement  to  international  trade  and  reciprocity 
of  commerce. 

To  this  remark  it  may  be  added  that,  in  the 
attentive  study  of  the  Exhibition,  a subject  for 
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great  thankfulness  is  found,  in  the  striking  parallel 
which,  it  has  been  observed,  exists  between  the 
religious  advancement  of  the  several  countries,  and 
the  state  of  science  and  manufacture  there  prevailing, 
as  indicated  by  their  productions,  which  they  have 
respectively  sent  over,  so  prominently  marked  by  our 
own  position  in  the  affair,  establishing  at  once  the 
fact  that  England’s  religious  privilege  and  position 
stands  intimately  connected  with  England’s  produc- 
tiveness and  power. 

As  an  Essay  of  practical  utility  is  the  liberal 
founder’s  object,  and  as  objects  of  practical  utility  are 
the  subject  of  the  writer’s  Essay,  the  reader  will,  it  is 
presumed,  expect  to  find  plainness  and  perspicuity  of 
expression  rather  than  studied  elegance  of  style. 

The  announcement  of  Mr.  Gilbart’s  prize  having 
been  accompanied  by  a very  comprehensive  framework 
for  the  Essay,  it  seems  highly  suitable  to  make  that 
in  some  degree  a guide  as  to  the  order  of  proceeding, 
and  without  confining  the  writer  strictly  to  its  limits, 
to  class  the  objects  of  remark  as  much  as  may  be 
under  its  several  heads.  It  must,  of  course,  be 
apparent  that  many,  perhaps  most,  of  the  inventions 
and  articles  which  will  be  referred  to,  have  not  an 
exclusive  bearing  upon  Banks  and  Banking,  or  upon 
the  comfort  and  convenience  of  those  engaged  therein; 
but  this  exclusive  adaptation  is  not  required  in  the 
announcement,  and  it  is  therefore  submitted,  that  the 
following  observations  are  perfectly  within  its  scope, 
if  the  objects  referred  to  can  be  shown  to  possess 
advantages  in  which  the  Banking  community  may 
share,  conjointly  with  other  sections  of  the  people 
generally. 
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The  Essayist’s  attention  is,  first  of  all,  directed  to 

“ ARCHITECTURAL  MODELS,  THAT  MAY  SUGGEST 
IMPROVEMENTS  IN  THE  BANK  HOUSE  OR  OEEICE.” 

The  architecture  of  a Banking  House,  more 
especially  if  it  be  of  a national  character,  or  expected 
to  assume  an  important  position  from  the  magnitude 
of  its  operations,  should  be  marked  externally,  inter- 
nally, and  everywhere,  by  stability , as  its  leading 
feature ; which  a builder  of  intelligence  will  not  fail 
to  combine  with  taste. 

It  is  to  be  regretted  that  frequently  so  little  care  is 
taken  to  effect  this  most  desirable  combination,  or 
that  the  pains  bestowed,  should  often  be  so  singularly 
unsuccessful.  In  many  buildings  it  is  manifest  that 
materials  have  been  provided  on  a most  liberal  and 
even  lavish  scale,  whilst  at  the  same  time,  to  save 
perhaps  5 per  cent  upon  the  outlay,  an  architect  of 
inferior  ability  has  been  employed,  and  the  whole 
building  wants  that  grace  and  character  which  every 
structure  should  possess.  It  is  quite  possible  to  have 
something  of  ornament,  without  approaching  to  what 
would  be  termed  “ornate;”  and  architectural  beauty, 
symmetry,  and  accordance  may  be  perfectly  com- 
patible with  the  purposes  and  objects  of  the  most 
substantial  edifice. 

The  most  pleasing  and  attractive  building  is  not 
necessarily  the  most  expensive ; the  difference  arising 
mainly  from  the  arrangement  of  its  parts,  and  the 
disposition  of  its  materials.  These  materials  forming 
a very  principal  item  in  the  total  sum,  the  cost  is  not 
necessarily  increased  by  putting  more  brick-work  in 
one  place,  and  less  in  another,  for  malformation  and 
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disfigurement  as  frequently  result  from  excess,  as 
from  deficiency.  As  an  illustration:  into  how  many 
different  forms  might  the  same  weight  of  iron  have 
been  put,  which  composes  the  magnificent  park  gates 
of  the  Coalbrook  Dale  Company,  and  generally,  how 
very  inferior  would  have  been  the  effect  produced. 

In  the  present  highly  enlightened  and  civilized 
state  of  society,  it  may,  at  first  sight,  be  thought  by 
some  unseemly  to  erect  a Banking  House  on  the 
principle  adopted  at  the  Bank  of  England,  where  the 
whole  of  the  four  external  faces  of  the  building 
present  to  the  observer  a regular  series  of  fortifi- 
cation, having  all  its  windows  facing  inwards,  and 
accessible  from  the  four  streets  with  which  it  is 
surrounded  only  by  massive  gates  and  doors ; but 
when  it  is  remembered  that  the  Bank  of  England 
is  intended  and  expected  (and  what  contemplated 
Banking  House  is  not  intended)  to  endure  for 
centuries,  and  to  witness  possibly  political  convul- 
sions, as  well  as  the  wear  and  waste  which  time 
occasions,  it  will  be  seen  to  be  wise,  even  in  such 
peaceful  times  as  these,  to  found  it  on  a rock,  and 
rear  it  like  a rock — of  granite ; and  supplied  with 
means  for  the  location  and  protection,  in  cases  of 
emergency,  of  a constabulary,  or  even  military  force, 
upon  its  roofs  and  ramparts. 

The  Ground  Floor  and  the  Basement  will  be 
objects  of  the  first  importance ; and  in  digging  for 
the  latter,  and  in  the  construction  of  the  areas,  it  will 
be  well  to  prevent  the  possibility  of  the  screw  being 
used  in  any  attempt  to  force  the  shutters.  This 
has  been  attempted  where  the  areas  are  too  much 
confined — the  soil  serving  as  a rest  or  fulcrum  for 
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the  Double  Screiv  to  act  upon — an  instrument  oi 
prodigious  power,  before  which  almost  any  shutter 
must  give  way.  For  the  same  reason  Iron  Palisading, 
when  placed  in  front  of  windows,  should  be  so  con- 
structed that,  whilst  calculated  to  resist  pressure  from 
without , it  may  not  be  needlessly  strong  in  the  opposite 
direction ; otherwise  it  will  only  afford  the  means  of 
using  this  powerful  invading  force,  which  is  impotent 
when  unsupported. 

Although  the  probability  of  accident  by  fire  in  a 
Bank  may  be  very  slight,  yet,  perhaps,  the  sudden 
destruction  of  few  buildings  would  occasion  so  great 
and  general  an  amount  of  inconvenience ; every  pre- 
caution, therefore,  should  be  used  to  prevent  so  great 
a calamity,  and  as  the  extent  of  a fire  is  generally 
determined  by  the  amount  of  combustible  material 
within  its  reach,  it  may  be  well  to  make  the  roofs, 
floors,  and  ceilings  fireproof.  Specimens  upon  this 
improved  principle  are  exhibited  by  Messrs.  Fox  and 
Barrett;1  and  one  is  certainly  struck  with  the  asser- 
tion, that  the  expense  of  these  substantial  and  massive 
floors  is  not  greater  than  those  of  ordinary  timber. 
This  is  surprising,  on  account  of  the  great  weight 
which  has  to  be  sustained,  the  floor  and  ceiling  being 
about  nine  inches  thick,  of  solid  concrete.  The  small 
cost  may,  however,  be  in  some  degree  accounted  for 
by  the  extreme  lightness  of  the  iron  joists,  the  cheap- 
ness of  the  material  employed  in  each  successive 
layer,  as  well  as  from  the  very  small  amount  of 
skilled  labour  required  in  their  composition. 

In  cases  of  fire,  the  ordinary  floors,  composed 
chiefly  of  timber,  afford,  from  their  very  construction, 

See  Appendix  of  Plates,  No.  60. 
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a supply  of  air  to  feed  the  'flame ; and,  from  their 
ignitable  character,  present  very  little  hope  of  its 
progress  being  stayed.  This  invention  will  afford 
the  means  of  diminishing  the  present  extensive  use 
of  timber  in  buildings,  by  the  almost  universal 
adoption  of  which  considerable  danger  is  incurred. 
Mr.  Braidwood,  the  Superintendent  of  the  London 
Fire  Engine  Establishment,  has  stated,  in  evidence 
before  a Committee  of  the  House  of  Lords,  that,  by 
exposure  for  a few  years  to  heat  not  much  above  that 
of  boiling  water , timber  is  brought  into  a condition 
somewhat  resembling  that  of  spontaneous  combustion  ; 
and  for  the  fire  which  occurred  a few  vears  since  at 
Day  and  Martin’s  blacking  manufactory,  no  other  cause 
could  be  assigned  than  the  ignition  of  the  wooden 
casing  in  which  the  hot-water  pipes  were  enclosed. 
If  these  statements  be  correct,  the  character  of  the 
floors,  through  which  warming  apparatus  is  generally 
made  to  pass,  must  be  a matter  of  importance.  Con- 
siderable strength  and  solidity  are  given  to  the 
building  generally  by  these  fireproof  floors ; the  iron 
bearing  the  tensile  strain,  and  the  concrete  resisting 
the  force  of  compression.  A paper  upon  the  sub- 
ject, read  at  a meeting  of  the  Society  of  Arts,  has 
been  published,  which  contains  a full  account  of  the 
arrangement.  This  plan  seems  well  adapted  to  those 
rooms  in  which  books  that  have  been  filled  and 
banking  documents  are  kept;  where  security  from 
fire  is  so  necessary  a desideratum,  not  very  readily 
obtained  above  ground. 

The  subject  of  Ventilation  will  be  treated  of  at 
length  hereafter,  but  it  may  be  well  to  notice  the 
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importance  of  recognising  its  necessity  in  the  original 
construction  of  a building,  that  “ arrangements  may 
be  made  for  a perfect  system  of  ventilation  from  the 
basement  to  the  attics.  The  cost  at  the  time  of 
erection  would  be  comparatively  trifling,  but  the 
comfort  unspeakably  great.” 

The  External  Doors  should  be  of  the  very  strongest 
character ; and,  if  wood  be  used,  it  should  be  lined 
with  iron,  or  thickly  studded  with  rivets  of  the  same 
material. 

There  seems  also  a strict  propriety  in-  protecting 
the  doors  at  night  (in  accordance  with  the  windows) 
by  revolving  Iron  Shutters,  of  which  more  will  be 
said  hereafter. 

The  Inner  Doors,  forming  the  more  immediate 
access  to  the  Public  Counter,  it  is  submitted,  should 
not  be,  as  is  usually  the  case,  a pair  of  folding  doors, 
one  adapted  for  entrance  and  the  other  for  departure; 
but  should  be  two  distinct  and  separate  openings,  as 
far  removed  from  each  other  as  circumstances  will 
admit,  the  approach  to  the  counter  being  at  one  end, 
and  the  exit  at  the  other — the  public  always  passing 
in  the  same  direction. 

Considering  that  health  and  comfort  are  so  largely 
dependent  upon  Light,  perhaps  it  might  be  well  to 
allow  a little  more  window  space  than  is  usually 
deemed  sufficient.  Many  buildings  in  this  particular 
seem  rather  to  belong  to  the  days  of  castles  and  long- 
bows, than  to  this  enlightened  age  of  crystal  palaces. 
The  increased  cost  of  iron  shutters  would  be  com- 
pensated by  a saving  in  masonry  and  brickwork,  and 
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even  if  double  windows  should  be  rendered  necessary 
for  retaining  heat  in  winter,  the  comfort  of  additional 
light  would  more  than  make  up  the  difference. 

For  buildings  which  happen  to  be  ill  constructed, 
much  may  be  done  by  securing  as  much  reflection  as 
possible.  For  this  purpose,  ceilings  should  be  kept 
clean  and  well  whitened,  and  walls  of  a light  colour. 
Further  artificial  aid  may  be  obtained  from  the  new 
Day-light  Deflectors,  for  which  M.  Troupeau  has 
obtained  a patent.  They  are  also  supplied  by  the 
London  Day-light  Deflector  Company,  and  their 
operations  will  be  understood  by  the  follo.wing  extract 
from  the  At  hence  urn  : 

“ There  are  probably  few  of  our  readers  who  have  not  at  one 
time  or  another  made  personal  acquaintance  with  the  gloom  which 
haunts  the  mysterious  passages  and  stair-cases  of  a London 
printing-office  ; rendering  their  exploration  by  unaccustomed  feet 
a perilous  enterprise,  and  giving  a sort  of  propriety  to  the  title 
commonly  bestowed  on  a class  of  small  officials  who  issue  on  their 
errands  of  propagandism  from  out  its  darkness.  Those  who  have 
had  no  such  experience  would,  doubtless,  be  greatly  surprised  to 
see  out  of  what  dark  places  the  intellectual  illumination  of  the 
world  comes.  As  it  is  the  habit  of  the  Athenaeum  to  share  all  its 
bright  lights  with  its  readers,  we  think  it  may  be  not  a little  useful 
to  some  of  them,  who  may  be  in  the  same  gloomy  predicament 
which  the  printers  appear  to  have  hitherto  so  much  affected,  if  we 
call  their  attention  to  a simple  but  ingenious  contrivance  by  which 
light  may  be  let  into  their  dark  places, — the  shadows  being 
positively  conjured  away.  This  is  to  be  effected,  not  by  the 
introduction  of  artificial  light,  but  by  the  arbitrary  distribution  of 
the  natural  lights  which  they  have.  As  surely  as  the  ‘ bull’s  eye  ’ 
of  the  policeman  may  be  turned  on  any  object  he  pleases,  so  may 
the  stray  ray  that  falls  through  any  window  in  their  corners  or 
crevice  in  their  roofs,  be  caught  in  its  passage  and  compelled  to  do 
service  in  what  direction  they  will.  Day-light  may  be  ‘turned  on’ 
in  their  cellars,  as  water  may.  Sun-light  may  be  carried  about 
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from  one  place  to  another,  as  a lamp  or  candle.  The  ray  may  be 
drawn  from  heaven  as  the  electric  fluid  is,  and  conducted  into  any 
corner  whose  darkness  demands  it.  In  our  own  offices,  we  write 
by  white  light  in  recesses  where  of  old  we  used  yellow, — and 
glance  up  passages  in  the  day-beam,  of  which  we  had  hitherto  no 
visual  knowledge,  but  what  gas  gave  us.  This  is  a method  of 
economising  our  sky -lights  which  might  have  ingeniously  baffled 
that  minister  of  financial  ingenuity,  the  window  tax  gatherer. 
The  mode  is  quite  simple  by  which  the  beam  is  imprisoned 
wherever  we  can  catch  it,  and  let  out  wherever  we  please.  Under 
the  title  of  the  ‘ Diurnal  Reflector,’  a French  optician,  M.  Troupeau, 
has  taken  out  a patent  for  a plate  of  metal  silvered  over  so  as  to 
have  highly  reflective  power.  This  plate  is  placed  beneath  any 
sky-light  or  window  so  as  to  receive  on  its  face  the  natural  light, 
and  at  such  angles  as  will  project  that  light  forward  into  any 
particular  corner  or  passage  that  may  need  it.  The  light  thus 
obtained  is,  of  course,  not  of  that  dazzling  character  which  might 
be  dangerous  to  tender  eyes,  but  it  will  be  found  to  serve  for  many 
useful  purposes.” 

Several  improvements  have  presented  themselves 
in  Window  Sashes ; and  Barrow's  Patent}  exhibited 
by  Mr.  Thomas  Turner,  is  extremely  good,  and 
adapted  for  first-rate  windows  of  plate-glass,  which, 
since  the  recent  abolition  of  the  duty,  has  become 
considerably  reduced  in  price.  These  sashes  are 
made  in  bronze  metal,  and  the  cost  per  foot  is 
regulated  by  the  size  required.  They  are  said  to 
be  extensively  used,  and  the  Bristol  and  Manchester 
Branches  of  the  Bank  of  England  have  adopted 
them.  Each  sash  slides  up  and  down,  so  that  the 
window  can  be  opened  both  at  the  top  and  bottom  ; 
and  the  meeting  bars  are  so  constructed  that  the 
sashes  when  closed  are  perfectly  flush  on  both  sides, 
instead  of  the  lower  one,  as  is  commonly  the  case,  pro- 
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jecting  its  own  thickness  into  the  room  ; both  sashes 
being  in  the  same  plane  gives  a far  neater  appearance 
to  the  window,  and  presents  less  lodgment  for  dirt  or 
dust.  It  has,  moreover,  a self-acting  latch  in  the 
sill-bar,  so  arranged  that  the  sash  cannot  he  closed 
without  being  securely  fastened . The  lines  are  con- 
cealed, and  it  is  remarkably  free  from  vibration. 

The  specimen  exhibited  was  most  beautifully  exe- 
cuted, and  would  form  a very  suitable  window  for 
handsome  buildings. 

Mr.  Hurwood,  the  inventor,  exhibits  a patent 
apparatus  for  Moving  and  Fastening  Windows}  the 
various  applications  of  which  are  very  ingenious. 
One  principal  feature  in  the  invention  is  the  applica- 
tion of  the  screw,  the  worm  of  which,  working  into  a 
rack  or  pinion,  acts  as  a prime  mover,  dispensing 
with  all  pulleys,  weights,  cords,  springs,  set-opes, 
fastenings,  &c.  ; and  is  particularly  adapted  to  pivot 
windows,  and  to  situations  where  they  are  above 
ordinary  reach,  as  in  lofty  buildings.  This  invention 
has  been  very  satisfactorily  adopted  in  some  of 
the  public  buildings  in  Norwich,  and  was  used  to 
regulate  the  ventilators  in  the  Great  Exhibition.  It 
most  effectually  does  away  with  the  harsh  and  noisy 
friction  of  sash  pulleys,  which  it  is  almost  impossible 
to  oil  ; and  overcomes,  by  the  mechanical  power  of 
the  screw,  the  difficulty  frequently  experienced  in 
opening  and  shutting  windows.  The  speed  and 
power  of  the  motion  can  be  regulated  by  the  diameter 
of  the  rack  or  pinion  employed  to  produce  it. 

Mr.  Anderson’s  model  of  an  improved  window  was 
no  doubt  very  generally  overlooked  on  account  of 
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its  having  got  out  of  repair,  which  made  it  rather 
difficult  to  understand.  The  sashes  are  so  constructed 
that  when  the  lower  one  is  opened  the  upper  is  moved 
at  the  same  time,  thereby  facilitating  a rapid  change 
in  the  atmosphere  of  the  room:  the  warm  air  escaping 
at  the  top,  whilst  the  fresh  enters  at  the  bottom.  The 
sashes  may  be  readily  taken  out,  placed  upon  the  floor 
to  be  cleaned,  and  replaced  with  equal  ease.  The 
cords  are  concealed,  as  also  the  blind  roller,  which  is 
worked  with  a single  cord  in  the  middle.  It  is  also 
provided  with  a self-acting  bolt.  The  external  shut- 
ters are  made  to  slide  behind  the  stone  or  brickwork, 
to  protect  them  from  the  weather,  and  they  have  the 
advantage  of  being  opened  and  shut  from  within. 
The  inside  shutters  slide  smoothly  behind  the  archi- 
trave into  the  wall,  and  closing  in  from  top  to  bottom, 
give  it  altogether  a very  comfortable  appearance. 

Much  inconvenience  having  arisen  from  dirty 
windows,  and  no  small  amount  of  danger  and  loss 
of  life  having  attended  the  cleaning  of  them,  many 
have  attempted  to  obviate  the  necessity  for  getting  on 
the  outer  side  for  this  purpose ; among  the  most 
successful  essays  is  that  of  Mr.  C.  Herring,  who 
exhibits  a patent  sash,  which  can  most  easily  be 
taken  out  to  be  cleaned.  The  arrangement  is  ex- 
tremely simple,  and  consists  of  a metal  rod  dove- 
tailing into  the  sides  of  the  sash  frame,  and  sliding 
up  and  down  with  it ; being  connected  with  the 
sash  by  two  small  flush  bolts  at  the  top  and  bottom  ; 
the  lines  and  weights  are  attached  to  this  rod ; when 
the  bolts  are  withdrawn  the  rods  slide  up,  and  the 
sash  is  released,  and  may  be  removed  from  the  frame. 
A similar  model,  upon  the  same  general  principle,  is 


14 


PRIZE  ES§AY. 


exhibited  by  Mr.  B.  E.  Roberts,  of  Nelson  Place, 
Clifton,  who  also  claims  the  invention. 

A window  of  the  same  kind,  with  improvements,  is 
manufactured  by  Mr.  Parker,  one  sash  working  on  a 
centre  and  the  other  on  binges,  thus  permitting  the 
top  one,  to  open  flush  with  the  bottom  without 
removing  them,  as  shewn  in  the  illustration.1  Mr. 
Parker  states  that  windows  may  be  altered  to  the 
above  design  at  a small  expense. 

In  cases  where  first  cost  is  not  so  much  regarded  as 
subsequent  economy,  it  may  be  desirable  to  have 
double  windows,  as  through  these,  whether  consisting 
of  two  sashes,  or  of  double  panes,  half  an  inch  apart 
in  the  same  sash,  the  loss  of  heat  from  an  apartment 
is  only  about  a fourth  part  of  what  takes  place  through 
a single  window. 

As  there  will  be  occasion  to  make  a few  additional 
remarks  upon  this  subject  in  alluding  to  the  important 
question  of  ventilation,  we  pass  on  to  notice 

SHUTTERS. 

These,  as  a means  of  protection,  form  an  important 
feature  in  the  fittings  of  a banking  house,  and,  as 
some  degree  of  solidity  and  strength,  and  consequently 
weight,  is  necessary,  the  arrangements  for  placing  and 
removing  them  should  be  as  scientific  as  possible,  in 
order  to  economise  both  time  and  labour.  For  this 
purpose,  the  revolving  iron  shutter,  now  coming  into 
general  use,  seems  very  desirable  ; by  it  the  antiquated 
plan  of  putting  them  up  and  taking  them  down,  one 
by  one,  is  avoided,  and  the  expense  of  replacing 
broken  glass  and  repairing  shutters,  (ofttimes  shattered 

See  Appendix  of  Plates,  No.  76. 
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by  carelessly  handling  them,)  as  well  as  the  inconve- 
nience, and  sometimes  accident,  arising  from  the  long 
bars  by  which  they  are  fastened,  is  entirely  removed. 

Mr.  Harcourt  Quincey  has  patented  a plan,  in  com- 
bination with  the  revolving  principle,  by  which  great 
additional  strength  is  obtained,  without  adding  very 
materially  to  their  weight,  or  much  augmenting  the 
expense.  It  consists  in  slightly  bending  the  laths 
into  a fluted  form,  having  the  convex  side  outwards. 
In  the  engraving,1  an  illustration  is  given  of  the 
relative  amount  of  resistance  offered  by  the  “ convex  ” 
lath,  as  compared  with  the  flat,  by  which  it  is  shown 
that  the  former  is  twelve  times  stronger  than  the 
latter.  This  experiment  may,  to  a certain  extent,  be 
very  fair,  but  an  advocate  of  the  flat  lath,  would 
probably  suggest  that  the  effect  would  be  very  different 
if  the  two  ends  were  firmly  secured,  and,  that  possibly, 
if  fastened  by  a couple  of  nails  driven  into  the  wood 
upon  which  they  are  supported,  the  result  would  be 
in  favour  of  the  flat  rather  than  the  convex  lath.  So 
much  for  the  illustration.  It  may  however  be  very 
difficult  to  secure  the  two  sides  of  a shutter  in  this 
way,  and  where  the  width  of  the  window  is  consider- 
able, no  doubt  an  advantage  would  be  gained  by  the 
curving  of  the  lath.  The  bevelled  edge  of  one,  fitting 
into  the  grooved  edge  of  the  next,  presents  an  impedi- 
ment to  the  forcing  or  injuring  the  hinges,  which  can 
more  readily  be  done  in  the  flat  lath  shutters. 

Messrs.  Bunnett  exhibited  a full  size  window  pro- 
tected by  a shutter  of  which  they  are  the  manufacturers, 
constructed  upon  this  principle.  This  is,  however, 
distinguished  from  those  made  by  Clark  and  Co., 

1 See  Appendix  of  Plates,  No.  88,  and  large  folded  sheet. 
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under  Quincey’s  patent,  in  the  degree  and  position 
of  the  curve  given  to  the  lath,  and  is  called  the 
“Curvilinear”  Revolving  Iron  Shutter.1  The  specimen 
exhibited,  which  obtained  a Prize  Medal,  was  con- 
structed in  a most  excellent  manner,  and  was  worked 
with  singular  facility.  The  cost  of  these  shutters  is 
from  6s.  to  7s.  per  foot  superficial;  and  if  kept  well 
painted  they  are  extremely  durable.  They  may  be 
applied  either  horizontally  or  vertically,  and  are 
valuable  from  the  readiness  with  which  they  may 
be  closed  in  the  event  of  popular  tumult  or  of  fire. 
In  the  latter  case  this  should  be  done  immediately, 
thereby  cutting  off  the  supply  of  fresh  air  usually 
furnished  in  such  abundant  quantity  by  windows,  the 
glass  of  which  is  speedily  destroyed. 

Mr.  Archibald  Horn  is  also  the  inventor  of  an  Iron 
Shutter  for  Bankers ; and  in  cases  where  it  may  be 
desirable  to  retain  the  old  detached  wooden  ones, 
Jennings’  Joints  and  Shutter  Shoes2  are  by  no  means 
without  their  use. 

The  construction  of  Safes  should  certainly  be  con- 
templated in  the  original  plan  of  a Bank  Building, 
as  also  the  means  of  obtaining  sufficient  Heat  in 
winter,  and  ample  Ventilation  at  all  periods  of  the 
year.  These  will  be  treated  of  under  their  several 
heads. 

The  principal  features  and  more  substantial  parts 
of  Banking  House  architecture  will  generally  be 
much  affected  by  local  circumstances,  as  well  as  by 
the  character  and  amount  of  business  to  be  transacted 
in  the  building.  These,  therefore,  may  perhaps 

1 See  Appendix  of  Plates,  No.  87.  2 See  Appendix  of  Plates,  No.  84. 
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be  deemed — though  in  themselves  considerations  of 
paramount  importance — yet,  for  the  present  purpose, 
as  somewhat  subordinate  to  those  internal  details  and 
minor  arrangements,  upon  which  the  comfort  and 
convenience  of  the  occupants  of  such  buildings  as  are 
at  present  existing  so  materially  depend ; and  which, 
it  is  presumed,  the  proposer  of  the  Essay  primarily 
contemplated. 

Amongst  these  may  be  suggested  the  arrangement 
of  Acoustic  Tubes , the  provision  of  Wind  Guards  and 
Cowls  for  Chimneys , with  Effluvia  Traps  for  sewers 
and  gratings;  and  the  character  of  Doors , Springs , 
Safety  Fastenings , Venetian  Blinds , and  Floor  Cloth. 

Among  the  most  useful  appliances  for  saving 
unnecessary  labour  in  offices  and  private  houses,  may 
be  noticed  the  Speaking  Tubes  or  Telegraphs  and 
“ Communicators,”  by  which  messages  may  be  sent 
from  room  to  room;  and  thus  the  necessity  of  running 
to  and  fro  to  answer  bells  lessened  by  at  least  one- 
half.  Mr.Whishaw’s  Telekouphonon1  consists  of  gutta 
percha,  copper,  zinc,  glass,  or  earthenware  piping, 
varying  in  diameter  according  to  the  required  length, 
having  a mouthpiece  and  whistle  attached  to  each 
end.  The  manner  of  calling  attention  is  by  blowing 
into  one  end,  when  the  whistle  is  immediately  sounded 
at  the  other,  and  attention  being  first  indicated,  con- 
versation may  be  commenced.  When  this  is  ended, 
the  whistles,  which  are  moveable,  should  be  replaced. 
A compound  terminal  arrangement  has  also  been 
introduced,  having  a mouthpiece  and  also  an  acoustic 
duct  connected  therewith,  so  that  a conversation  may 
be  carried  on  without  moving  the  mouth  until  the 

1 See  Appendix  of  Plates,  No.  62. 
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communication  is  completed.  If  the  message  has  to 
be  transferred  to  a third  party,  an  additional  pipe  is 
attached  to  the  mouthpiece,  and  the  sound  being  shut 
off  from  the  receiving- pipe,  is  transmitted  through 
the  sending- pipe  to  the  third  party  as  above.  Messrs. 
Bryden  and  Sons  have  invented  a self-closing  mouth- 
piece, which  might  be  a desirable  addition  to  these 
speaking  tubes  ; by  it  the  removal  of  the  whistle  is 
rendered  unnecessary.  The  gutta-percha  pipe,  simple 
mouthpieces  and  whistles,  however,  seem  all  that  are 
required  for  ordinary  purposes,  and  some  people  may 
not  like  holding  back  the  spring,  while  speaking  to 
the  correspondent  at  the  other  end  of  the  pipe. 

Gutta  percha  is  a most  desirable  substance  for  the 
tubing,  as  it  possesses  a remarkable  sound-transmitting 
quality,  hut,  if  due  allowance  is  not  made  for  the  un- 
certain amount  of  contraction  which  takes  place  in 
tubes  which  have  not  been  sufficiently  seasoned, 
inconvenience  occasionally  arises  from  the  mouthpiece 
being  drawn  within  the  wall,  or  from  the  breaking  of 
the  tube  by  tension.  When  straight  lines  are  to  be 
observed,  it  will  be  better  to  use  copper,  although 
gutta  percha  is  far  preferable  where  allowance  can  be 
made  for  shrinking  by  the  adoption  of  a serpentine  or 
waving  course. 

The  tubes  are  made  to  a large  extent  at  the  West 
Ham  Gutta  Percha  Works,  where  they  were  first 
constructed  by  machinery.  Mr.  Whishaw,  who  made 
the  first  tube  for  his  Telekouphonon  by  hand,  when 
Secretary  of  the  Society  of  Arts,  has  now  had  five 
years’  experience  in  the  management  of  this  appa- 
ratus, and  has  put  up  hundreds  of  feet  in  very  many 
establishments,  and  in  two  buildings  in  London 
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upwards  of  a quarter  of  a mile  each.  He  will  be  happy 
to  supply  the  apparatus,  with  instructions,  or  to  attend 
personally  to  the  execution  of  any  considerable 
order.  An  account  of  the  Telekouphonon  “Index” 
will  be  found  in  the  illustration  sheet.  The  Oriental 
Bank,  Walbrook,  has  recently  been  furnished  through- 
out with  this  valuable  appliance,  so  as  to  give,  as  it 
were,  a sort  of  ubiquity  to  the  principal  officers.  The 
Bank  of  England  has  also  adopted  it  upon  a small 
scale,  as  well  as  the  Society  of  Arts,  and  many  others. 

Perhaps  these  tubes  might  generally  form  a useful 
means  of  communication  between  the  Board  Boom 
and  the  several  compartments  in  the  Bank,  as  well  as 
from  the  counter  to  the  ledger  office,  by  which  any 
inquiry  might  be  immediately  answered,  without 
either  loss  of  time  or  noticeable  conference  between 
the  Cashier  and  the  Ledger  Clerk. 


In  few  matters  have  there  been  so  many  different 
attempts  to  accomplish  the  same  result  as  in  the  cure 
of  Smoky  Chimneys ; and  it  is  very  desirable  that,  if 
tolerated  at  all,  the  nuisance  of  smoke  should  be  kept 
out  of  doors. 

“ At  the  same  time  many  persons  seem  not  to  know,  and  others 
who  know,  appear  to  forget,  that  smoke  is  less  hurtful  than  the 
invisible  gases  emitted  during  the  process  of  combustion. 

“ Coke  is  frequently  used  as  fuel  for  no  other  reason  than  because 
the  chimney  smokes,  and  a coal  fire  is  unbearable.  It  would  be 
a much  wiser  plan  to  cure  the  smoky  chimney,  than  to  seek  relief 
from  a change  of  fuel,  which,  after  all,  is  only  superseding  one 
evil  by  another  equally  great.  A chimney  that  smokes  with  a 
coal  fire,  does  what  is  equally  bad  with  coke,  namely,  discharges 
carbonic  acid  and  sulphurous  acid  gases  into  the  room.  The 
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draught  in  a chimney  is  easily  tested  by  throwing  a piece  of  brown 
paper  or  cotton  rag  on  the  fire,  if  the  odour  diffuse  itself  in  the 
apartment,  we  may  be  sure  that  all  the  products  of  combustion  do 
not  ascend  the  chimney. 

“Why  is  it  that  in  some  rooms  a seat  near  the  fire,  causes 
excessive  drowsiness  and  headache  ? Is  it  not  occasioned  by  the 
escape  of  carbonic  acid  and  other  noxious  gases  from  the  fireplace  ?” 
— Practical  Observations  on  the  Ventilation  of  Gas-lights , by 
J.  O.  JV.  Putter , F.R.A.S. 

This  subject  is  very  intimately  connected  with 
ventilation,  in  the  consideration  of  which  it  will  be 
again  referred  to.  One  important  means  of  obviating 
the  nuisance,  is  to  prevent  a rush  of  cold  air  down 
the  chimney,  which  would  of  course  check  the  natural 
current  of  rarified  air  caused  by  the  heat  of  the  fire. 
To  avoid  this,  Mr.  J.  E.  Grisdale  has  invented  a wind 
guard,  consisting  of  a cap  poised  upon  a point  on  the 
top  of  the  chimney.  This  cap,  the  moment  the  wind 
strikes  it,  turns  its  back  to  the  current,  and  closes 
that  side  of  the  opening.  The  principal  objection 
appears  to  be  in  the  extreme  facility  with  which  it 
vibrates.  Mr.  Grisdale  has  registered  this  invention 
provisionally,  and,  not  having  the  means  himself,  is 
anxious  to  meet  with  some  one  to  assist  him  in  bring- 
ing it  out.  From  its  extreme  simplicity  it  would  be 
very  inexpensive. 

Mr.  Stafford’s  interceptor  cowl,  for  the  same  pur- 
pose as  that  last  mentioned,  is  very  well  arranged,  but 
would  be  more  costly,  on  account  of  its  construction. 

These  contrivances  will  be  very  useful  in  situations 
where  a chimney  is  overtopped  by  lofty  buildings  ; 
but  it  is  submitted  that  in  the  majority  of  cases  where 
inconvenience  is  experienced,  the  evil  exists  near  the 
fireplace,  or  in  the  “ throat  ” of  the  chimney,  rather 
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than  at  the  top  of  the  flue.  This  will  be  more  fully 
shewn  in  referring  to  stoves  and  fireplaces. 

It  is  found  to  be  very  necessary  to  change  the  air 
of  rooms  as  frequently  as  possible,  and  upon  the 
same  grounds  it  is  desirable  to  avoid  all  sources  of 
unnecessary  contamination  ; one  very  frequent  cause 
is  the  smell  arising  from  drains,  cesspools,  sinks,  &c. 
This  matter  may  perhaps  he  thought  quite  beneath  our 
notice,  and  that  is  just  where  it  ought  not  to  be;  the 
only  escapes  of  air  or  gas  from  drains  and  sewers 
ought  to  be  above  us,  by  the  rain  water  pipes,  at  the 
eaves  of  the  houses;  not  beneath  our  feet,  that  the 
poisonous  and  frequently  unnoticed  miasma  may  enter 
our  offices  and  houses  and  there  work  mischief  and 
death ; injuring  those  mostly  who  are  least  conscious 
of  its  presence.  Some  say  that  bad  smells  are  good 
for  the  constitution,  and  cite  the  cases  of  men  retain- 
ing their  health  whilst  emjfloyed  in  manure  carting, 
drain  emptying,  the  boiling  of  bones  and  tallow,  and 
other  offensive  processes.  They  forget  that  these  men 
generally  work  in  the  open  air , and  that,  if  engaged 
under  cover,  the  very  offensive  character  of  their 
employment  carries  with  it  a remedy,  abundant  ven- 
tilation being  usually  provided.  By  this  means  the 
noxious  particles  are  widely  scattered,  and  the  inju- 
rious quantity  is  so  diluted,  that  they  receive  but 
little  harm ; these  baneful  influences  being  further 
neutralized  and  counteracted  by  their  active  habits. 
But  open  a communication  with  a sewer  under  the 
writing  desk  of  a banker’s  clerk,  or  let  there  be  an 
escape  from  a defective  drain-pipe  beneath  a mer- 
chant’s chair,  and  deprive  him  of  the  means  of  remedy. 
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would  the  result  prove  the  same  % But  this  is  espe- 
cially dangerous  in  winter,  when  “ the  demand  of  the 
chimneys,  if  not  fully  supplied  with  pure  air  from 
about  the  doors  and  windows,  operates  through  any 
other  apertures,  and  often  brings  in  foul  air  from 
drains,  &c.” 

Dickens,  in  his  Household  Words , alludes  to  a 
sanatory  inquiry  by  Professor  Owen,  in  which  a 
slaughterman  was  questioned,  who  was  also  a bird 
fancier: 

“ He  had  lived  in  Bear  yard,  near  Clare  Market,  exposed  to  the 
combined  effluvia  from  a slaughter-house  and  a tripe  factory.  He 
particularly  noticed  the  stench  raised  by  boiling  down  the  fat  from 
the  tripe  offal  as  having  a fatal  influence  on  the  birds.  He  said, 

1 You  may  hang  the  cage  out  of  the  garret  window  in  any  house 
round  Bear  yard,  and  if  it  be  a fresh  bird  it  will  be  dead  in  a 
week.’  He  had  previously  lived  for  a time  in  the  same  neigh- 
bourhood, in  a room  over  the  Portugal  Street  burial  ground. 
That  place  was  equally  fatal  to  his  birds.  He  had  removed  to 
Vere  Street,  Clare  Market,  beyond  the  smells  from  those  two 
places,  and  he  was  able  to  keep  his  birds.  In  town,  however,  the 
ordinary  birds  did  not  usually  live  more  than  eighteen  months  ; in 
cages  in  the  country  they  would  live  nine  years  or  more,  on  the 
same  food.  When  he  particularly  wished  to  preserve  a pet  bird, 
he  sent  it  now  and  then  into  the  country  for  a change  of  air.” 

Some  very  efficient  barriers  may  he  raised  against 
these  evils;  and  it  may  be  well  just  to  allude  to  two 
or  three.  The  self-acting  and  self-cleansing  Effluvia 
Trap1  made  by  Messrs.  Bunnett  and  Co.,  will  perform 
very  well  in  situations  where  there  is  a considerable 
flow  of  water,  and  where  the  fall  of  the  drain  is 
sufficient  to  carry  everything  away.  The  Trap 
patented  by  Wilson  and  Woodfin,  and  now  manufac- 
tured by  Mr.  Armitage,2  is  admirably  adapted  to  cases 

1 See  Appendix  of  Plates,  No.  86.  2 See  Appendix  of  Plates,  No.  83. 
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where  some  amount  of  sand  or  sediment  has  to  be 
removed,  and  where  the  fall  of  the  drain  is  not  suffi- 
cient to  carry  it  away.  It  intercepts  the  escape  of 
any  effluvia  from  the  sewer,  and  answers  the  purpose 
of  a collector  for  the  solid  or  semi-fluid  matters 
heavier  than  water,  which  it  prevents  entering  and 
choking  the  drain.  The  grating  and  inner  casing  are 
furnished  with  handles,  by  which  they  may  be  re- 
moved periodically,  and  the  collected  matter  poured 
into  the  scavenger’s  cart  and  taken  away ; being 
doubly  trapped,  the  escape  of  noxious  vapour  is  ren- 
dered impossible.  They  are  made  in  a variety  of  sizes, 
from  the  small  sink-stone  grate,  to  those  adapted  for 
public  streets.  These  should  not  be  used  needlessly 
large  ; the  trouble  of  frequent  emptying  being 
balanced  by  the  advantage  of  a smaller  surface  of  foul 
water  exposed  to  evaporation. 

For  the  same  situations,  and  especially  for  sinks, 
and  also  for  lavatories,  Lowe’s  Patent  Effluvia  Trap 
Gratings,  or  “ Stench  Trap  Grids,”  are  very  useful  ; 
by  these  the  usual  syphon  bend  in  the  pipes  from 
hand-basins,  which  is  adopted  as  a cheap  means  of 
forming  a trap,  might  well  be  dispensed  with ; thus 
avoiding  the  evil  arising  from  sand  being  washed 
down  the  basin  and  lodging  immoveably  in  this  bend, 
whereby  the  pipe  is  obstructed. 

Clark’s  Self-Acting  Valve  Trap1  is  also  very  good, 
and  exceedingly  simple  in  its  construction,  being 
specially  adapted  for  sinks,  &c.  This  is  very  much 
to  be  preferred  to  the  “ Bell  Trap  ” in  general  use, 

which  requires  to  be  continually  cleared  out. 




1 See  Appendix  of  Plates.  No.  85. 
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Mr.  John  M’Clure,  superintendent  of  works  on 
Lord  Galloway’s  estates,  lias  invented  a very  great 
improvement  upon  our  common  door  springs,  which 
“ always  do  too  little  or  too  much,”  and  indeed  have 
scarcely  a redeeming  advantage  to  compensate  their 
obstinacy.  These  are  usually  weakest  when  the  door 
is  shut,  and  strongest  when  it  is  opened  wide ; 
just  the  very  reverse  of  what  they  should  be.  Mr. 
M’Clure’s  “ balances  ” are  heaviest  when  the  door  is 
shut,  and  quite  light  when  open.  They  are  not  in 
the  market  yet,  having  only  recently  been  registered ; 
but,  from  the  models  exhibited,  they  bid  fair  to 
supersede  the  springs.  The  “A”  balance,  with  double 
connexion,  for  bank-doors,  would  be  the  best : they 
can  be  applied  in  various  positions ; the  best  place 
would  be  at  the  bottom  hinge.  The  apparatus  will 
be  contained  in  a cast-iron  box,  about  9 inches  square 
and  5 inches  deep,  which  is  to  be  sunk  into  the  floor; 
and  the  balance-weight  requires  a depth  of  from  9 to 
11  inches  to  work  in. 

For  ordinary  light  doors,  Scott’s  “ Silent  Spring,” 
of  vulcanized  india-rubber,  may  be  useful,  on  account 
of  its  cheapness,  viz.,  two  shillings. 

The  passing  from  one  room  to  another  may  be 
much  facilitated  by  Windle  and  Blyth’s  registered 
Bevil  Lift-Latch,1  which,  by  simply  pulling  the  knob 
towards  you  on  one  side,  or  pushing  it  from  you  on 
the  other,  opens  the  door ; the  words  “ Full,” 
“ Push,”  being  engraved  on  little  ivory  plates  on 
either  side. 

In  a retired  corner  of  Class  22,  was  placed  the 
model  of  a door  fitted  with  improved  fastenings, 


1 See  Appendix  of  Plates,  No.  24. 
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made  by  Mr.  Greenfield  expressly  for  the  Great 
Exhibition.  These  fastenings  are  modifications  of 
those  at  present  in  use,  with  some  slight  additions. 
He  has  arrived  rather  scientifically  at  the  conclusion, 
that  his  latch  requires  only  one-eighth  of  the  force 
usually  necessary  to  close  a door ; and  asserts,  that 
these  fastenings  are  not  liable  to  get  out  of  repair  for 
many  years,  however  rusty.  The  door  is  made  to 
close  without  noise  or  vibration,  and  cannot  be  left 
ajar.  When  the  fastenings  are  attached  for  the  night, 
the  shutting  of  the  door  locks  them,  and  they  then 
require  two  hands  to  operate  at  different  parts  to 
open  them  ; this  being  a security  against  the  plan  of 
cutting  a hole  through  the  panel  to  shoot  the  bolts. 
There  is  a self-acting  bolt  working  at  right  angles 
with  the  lock  bolt,  which  precludes  the  possibility  of 
its  being  forced  back  by  any  means.  A catch  spring 
is  also  attached  to  the  ordinary  door  bolts,  which 
prevents  their  being  drawn  back  without  first  releas- 
ing the  spring  from  the  nick  which  is  cut  in  the  bolt 
to  receive  it.  It  is  to  be  regretted  that  these 
fastenings  cannot  possibly  be  described  intelligibly 
without  an  illustration  ; but  they  will  well  repay  the 
trouble  of  inspection.  Mr.  Greenfield  offered  to  put 
these  extra  fittings  to  a lock,  and  two  bolts  adapted  to 
an  ordinary  size  front  door,  for  five  shillings.  Their 
chief  value  seems  to  be  in  additional  security  without 
additional  trouble ; and  this  principle  is  really  of 
very  great  importance,  for  the  time  wasted  in  daily 
fixing  and  removing  ill-constructed  safety  fastenings, 
in  an  extended  building,  is  enormous  ; and  although 
it  is  only  the  porter’s  time,  yet  that  is  worth  some- 
thing; and  it  is  annoying  for  any  one  to  be  continually 
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reminded,  to  their  apparent  cost,  that  a little  fore- 
thought on  the  part  of  others,  would  have  enabled 
them  to  perform  their  duty  with  far  greater  ease. 

The  new  Blind,1  either  Venetian  or  rolling,  made  by 
Hopkins  and  Son,  is  a great  improvement  upon  those 
in  ordinary  use.  It  is  drawn  up  and  lowered  by  one 
single  line.  By  pulling  it  a little  from  the  window, 
the  blind  drops  to  any  position  you  may  require,  and 
becomes  fixed  by  bringing  the  cord  again  into  a 
perpendicular  position ; thus  dispensing  with  the 
knots  and  hooks  necessary  hitherto. 

For  quietness,  and  durability  under  favourable 
circumstances,  the  “ Kamptulicon  Floor  Cloth,” 
manufactured  by  Walter  and  Gough,  is  peculiarly 
distinguished.  It  will  not  bear  to  be  strained 
however,  or  to  be  sharply  bent,  as  in  covering  stairs. 
The  price  is  also  very  high,  which  is  decidedly  an 
objection,  and  as  it  appears  from  examination  that 
the  “raw  material”  and  ingredients  are  not  the  most 
costly,  it  might  be  worth  the  Patentees’  consideration, 
whether  a lower  price  with  an  extended  sale,  would 
not  pay  better  than  the  present  limited  demand. 

W e now  consider  those  inventions  by  which 

“LIGHT,”  “HEAT,”  AND  “VENTILATION” 

may  be  secured,  and  which  so  materially  affect  the 
health  and  comfort  of  bank  clerks. 

In  a valuable  pamphlet  published  by  Dr.  Arnott 
many  years  ago,  and  to  which  frequent  allusion  will 
he  made  in  the  course  of  this  article,  it  is  stated  that, 
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to  secure  to  a man  of  sound  constitution,  who  remains 
uninjured  by  poisons  or  violence,  uninterrupted  health 
for  the  full  period  of  human  life,  there  are  only  four 
things  or  conditions  which  he  can  ever  be  required 
himself  to  provide  or  secure : viz. : tit  air,  warmth, 
aliment,  and  exercise  of  his  bodily  and  mental 
faculties. 

All  of  these  conditions  are  essential ; and  therefore, 
ultimately,  of  equal  importance.  The  first  two  form 
the  subject  of  the  present  article,  together  with 
artificial  light,  which,  although  not  necessary  to 
existence,  and  when  used  immoderately,  very  inimical 
to  it,  is  indeed  one  of  the  first  attendants  upon 
civilization,  and  greatly  promotive  of  the  comfort 
of  mankind. 

A considerable  change  has  taken  place  in  the 
means  of  procuring  artificial  light  during  the  last 
few  years,  and  indeed,  ever  since  Mr.  Winsor  lighted 
up  Pall  Mall  experimentally  for  the  first  time,  more 
than  fifty  years  ago,  constant  ingenuity  has  been  at 
work  to  meet  this  end.  It  is  probable  that  had  not 
great  improvements  been  made  in  the  character  of 
candles  generally,  they  would  have  been  entirely 
superseded  by  gas  wherever  it  is  within  reach  ; but 
recently  especial  attention  has  been  directed  to  them, 
and  that  most  noble  institution  for  moral  as  well  as 
physical  enlightenment,  Price's  Patent  Candle  Com- 
pany,  has  succeeded  in  bringing  them  to  such  a state 
of  perfection  as  almost  to  rival  gas  in  convenience 
and  comfort,  if  not  altogether  in  economy.  It  is  to 
be  hoped  that  the  truly  valuable  and  interesting 
reports  prepared  by  the  Messrs.  Wilson,  in  reference 
especially  to  the  schools  connected  with  their  manu- 
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factory,  will  not  be  confined  to  the  shareholders,  but 
he  widely  circulated. 

Price’s  Patent  Candles,  although  admirably  adapted 
for  careful  use,  are  not  intended  to  be  carried  from 
place  to  place,  nor  will  they  burn  well  if  there  be 
any  draught.  Should  these  contingencies  be  unavoid- 
able, it  will  be  well  to  make  use  of  a little  invention 
of  the  Rev.  W.  H.  Jones,  the  44  Acolyte,”  or  Patent 
Safety  Candle  Cap;1  which,  being  placed  upon  the 
top,  descends  as  the  candle  burns,  and  ensures 
regularity  in  the  melting  of  the  wax  or  tallow, 
thereby  preventing  the  guttering  and  dripping  of 
the  grease.  Price’s  Patent  Candle  Company  are  the 
licensees  for  its  manufacture,  and  it  is  intended  more 
particularly  to  be  used  with  their  article  denominated 
the  44  Composite.”  These,  especially  the  44  sixes,”  are 
well  adapted  for  domestic  use,  being  lighted  and 
extinguished  with  remarkable  facility ; by  merely 
putting  the  least  particle  of  composite  upon  the 
wick,  they  are  blown  out  in  a moment,  and  are  left 
in  a fit  condition  to  be  re-lighted.  In  burning  they 
make  no  smoke  or  smell,  and  require  no  snuffing. 

It  may  not  have  been  generally  observed  how  large 
an  amount  of  smoke  some  candles  produce,  causing 
the  same  unpleasant  smell,  and  painful  effect  upon 
the  lungs,  as  that  arising  from  the  smoke  of  gas. 
The  best  composite  candles,  of  which  there  were  some 
beautiful  specimens  exhibited,  smoke  the  least — the 
additional  expense  of  these  is  indeed  very  little,  and 
no  doubt,  if  more  attention  were  directed  to  the 
subject,  even  common  candles  might  be  materially 
improved. 
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Since  the  general  introduction  of  gas  as  a means  of 
lighting,  this  subject  has  become  closely  connected 
with  that  of  warming ; indeed  the  connection  is 
sometimes  too  intimate,  and  one  could  almost  wish 
that  in  towns  and  cities  two  companies  might  be 
established,  the  one  to  provide  the  gases  for  heat, 
and  the  other  those  from  cannel  coal  for  light.  Pro- 
bably the  use  of  this  agent  for  the  former  purpose 
may  very  much  increase,  and  unless  some  modification 
be  made  in  its  character,  it  would  seem  that  just  in 
proportion  to  its  adaptation  to  warming,  will  be  its 
unsuitability  for  giving  light.  The  inconvenience 
from  over-heated  offices,  is  however  very  much  aggra- 
vated by  the  use  of  ground  glass  globes  to  gas  burners, 
which,  by  intercepting  one- third  of  the  light,  render 
it  necessary  to  consume  as  much  more  to  give  the 
required  amount.  In  most  cases  of  this  kind,  it  would 
be  far  better  to  employ  semi-opaque  reflectors,  by 
which  the  light  would  be  collected  and  thrown  upon 
the  book  or  desk,  and  the  burner  being  placed  either 
above  or  else  below  the  eye,  it  is  in  comparative  shade, 
whilst  the  object  is  illuminated,  the  sombre  appearance 
of  the  office  generally  being  a great  relief  in  looking 
off  the  paper. 

In  very  few  branches  of  this  class  of  business  is 
there  a more  rapid  succession  of  change  and  novelty 
than  in  the  fittings  connected  with  the  use  of  gas. 
Many  of  the  most  simple  and  efficient  contrivances 
are  entirely  lost  sight  of,  or  are  superseded  by  worth- 
less expedients,  on  account  of  these  ingenious  designs 
generally  bearing  a higher  price,  and  the  provision 
of  them  resting  with  the  trade.  The  public,  being 
uninformed  of  their  real  value,  readily  accepts  the 
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inferior  article.  This  is  pressed  upon  the  customer’s 
attention  by  the  tradesman,  because  it  affords  him  a 
larger  profit  than  the  other,  which  the  manufacturer 
cannot  afford  to  sell  at  so  low  a price,  on  account  of 
its  requiring  more  time  and  better  hands  to  make. 
If  indeed  the  manufacturer  will  only  allow  25  instead 
of  30  per  cent,  discount  on  the  goods,  it  is  sometimes 
quite  sufficient  to  shut  the  most  beautiful  and  com- 
plete invention  out  of  the  market  altogether,  unless  by 
any  means  it  can  be  brought  before  the  notice  of  indi- 
vidual consumers,  and  thereby  a demand  created  for  it. 

Whilst  however  there  is  a numerous  class,  who, 
in  the  expenditure  of  their  money,  disdain  the  pur- 
chase of  anything  but  the  most  costly  article,  and 
thereby  often  pay  much  more  for  a thing  than  is 
demanded  by  the  purposes  to  which  it  is  to  be  applied, 
and  at  the  same  time  induce  a uselessly  expensive 
style  of  manufacture,  yet  there  is  another  class,  far 
more  numerous  and  greatly  hurtful,  who  frequently, 
in  entire  ignorance  of  the  character  of  the  article 
purchased,  in  its  finish  and  manufacture,  are  never 
satisfied  but  with  that  which  is  the  least  money, 
to  the  injury  and  discouragement  of  the  scientific 
inventor  and  the  painstaking  manufacturer;  and  by 
the  low  wages  consequent,  depressing  also  the  men, 
women,  and  children  who  are  employed  in  produc- 
ing it. 

Of  course  every  one  cannot  be  supposed  to  give 
time  and  attention  to  these  trifling  matters;  but. 
might  it  not  be  well  in  such  cases  to  purchase  of 
those  shopkeepers  and  tradesmen  who  really  stand 
high,  persons  of  known  character,  who  can  be  well 
trusted,  and  whose  opinion  might  safely  be  taken 
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upon  the  relative  merits  of  different  appliances  1 It 
is  through  these  persons — the  tradesmen — that  articles 
are  brought  before  the  public,  and  it  signifies  little 
how  excellent  any  invention  may  be,  unless  it  is  one 
that  will  sell , the  agents  of  wholesale  houses  being 
continually  met  by  the  discouraging  reply,  “ People 
won’t  give  the  price.” 

Like  many  other  discoveries  of  modern  times,  gas 
contributes  largely  to  our  comfort  and  convenience, 
whilst  it  may  also  become  a means  of  annoyance,  if 
not  of  positive  injury,  which  is  most  fully  exem- 
plified when  this  valuable  substitute  for  the  solar 
ray  is  used  excessively.  Most  burners  are  adapted, 
according  to  their  forms  and  sizes,  for  the  perfect 
combustion,  (that  is,  without  the  emission  of  smoke,) 
of  certain  quantities  of  gas.  If  less  be  turned  on, 
sometimes  inconvenience  will  arise ; and  if  more  is 
allowed  to  pass,  it  is  attended  with  waste  of  gas,  loss 
of  light,  and  excessive  heat ; the  incomplete  combus- 
tion producing  rapidly  a most  injurious  and  painfully 
oppressive  condition  of  the  air  in  the  apartment. 

Burners  are  frequently  somewhat  inaccessible,  or  in 
the  press  of  business,  irregularities  in  the  supply  are 
disregarded  until  the  smell  of  half-consumed  gas  is 
insupportable,  and  in  order  to  regulate  the  light,  it 
may  be  necessary  to  adjust  the  cock  several  times  in 
the  course  of  an  hour.  To  obviate  this  evil,  Mr. 
Biddell  has  invented  a self-regulating  gas  burner,1 
which  adapts  itself  to  all  variations  of  pressure, 
preventing  the  flame  from  either  rising  or  falling- 
above  or  below  any  desired  height  to  which  it  may 
be  adjusted,  thus  saving  gas  and  preventing  smoke. 


1 See  Appendix  of  Plates,  No.  63. 
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Its  self-acting  property  depends  upon  the  expansion 
and  contraction  of  a compound  rod  in  the  centre  of 
the  flame,  which,  by  means  of  a small  lever  and 
simple  valve,  shuts  off  or  lets  on  the  gas,  according 
as  its  pressure  may  be  increased  or  diminished.  The 
rod  in  the  middle  of  the  flame  consists  of  a steel 
wire  enclosed  in  a brass  tube,  a little  cap  being  fixed 
to  the  wire  above  the  tube.  Supposing  the  pressure 
of  gas  to  be  increased,  the  flame  will  rise  and  the 
heat  be  augmented.  The  brass  tube  expanding  to  a 
greater  degree  than  the  steel  rod,  presses  upwards 
against  the  cap,  and  that  preventing  its  elongation, 
it  presses  downwards  upon  the  short  arm  of  the 
lever,  seen  in  the  drawing,  the  long  arm  being 
attached  to  the  valve,  it  is  thereby  raised  or  par- 
tially closed.  If  on  the  contrary,  the  pressure  of 
gas  be  suddenly  diminished,  the  tube  will  be  a little 
shortened— the  valve  then  opens  and  lets  on  a little 
more  gas.  The  peculiarity  of  the  valve  consists  in  its 
being  kept  gas-tight  without  having  any  “stuffing 
box”  or  “packing,”  by  merely  having  a long  “guide” 
through  which  it  moves  and  fits  well.  Mr.  Biddell 
has  made  another  burner  upon  the  same  principle, 
which  acts  directly — the  expansion  of  the  brass  tube 
pressing  upon  a very  beautiful  internal  valve,  without 
having  its  action  multiplied  by  leverage  as  in  the 
other.  This  however,  although  equally  certain  in  its 
movement,  does  not  come  quite  so  quickly  into  action, 
owing  to  the  greater  quantity  of  metal  in  connection 
with  the  governing  rod,  from  which  the  heat  is  rapidly 
conducted  for  a time. 

Mr.  Biddell’s  burner  is  furnished  with  a gauze 
covering  at  the  bottom,  which  insures  great  steadiness 
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of  the  flame  by  preventing  any  sudden  draught 
from  disturbing  it.  In  some  of  the  opal  shade 
burners,  which  are  made  with  this  improvement,  the 
gauze  is  very  fine ; and,  in  lighting  the  gas,  it  is  neces- 
sary to  remove  the  chimney,  otherwise  difficulty  is 
experienced,  and  a deposit  is  formed  upon  the  glass. 
This  is  owing  to  the  coldness  of  the  chimney,  and  the 
gauze  preventing  the  immediate  admission  of  air 
necessary  to  support  combustion.  Mr.  Biddell’s 
burners  are  sent  out  regulated  to  a 2^-inch  flame, 
which  will  be  always  preserved;  they  however  admit 
of  being  readily  adjusted  to  any  required  height, 
either  less  or  more,  by  simply  turning  the  metal  rod? 
as  a screw,  to  the  right  or  to  the  left. 

Their  cost  is  about  7s.  6d.,  and  although  this  may 
be  considered  high,  yet  it  is  not  one-fourth  the  price 
of  a plated  candlestick ! and,  considering  the  beautiful 
work  required  in  the  valve,  they  really  are  not  dear. 
Mr.  Biddell  has  some  very  flattering  testimonials  from 
Messrs.  Bansomes  and  Co.,  of  Ipswich,  the  Gas 
Fitters’  Mutual  Association  of  London,  and  others,  to 
which  may  be  added  the  approval  of  Mr.  Butter  of 
Brighton,  a high  authority  upon  such  matters.  The 
writer  also  has  proved  their  qualities  most  satisfac- 
torily. It  seems  to  be  a useful  curb-bridle  for  the 
ever-varying  restiveness  of  gas  pressure,  and  especially 
adapted  to  the  counters  of  Banking  Establishments, 
as  well  as  other  places  where  the  proper  amount  of 
flame  from  the  burner  cannot  be  made  the  subject  of 
frequent  attention.  This  “governing  rod”  can  be 
adapted  to  the  button  burner , which  gives  a whiter 
light;  a light,  however,  which  is  more  expensive  than 
the  red  on  account  of  its  rapid  consumption  of  gas, 
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although  the  objection  of  cost  would  be  perhaps  over- 
ruled, when  it  is  remembered  that  the  whiter  the 
light  the  less  prejudicial  it  is  to  the  eye,  and  the  more 
complete  the  combustion  of  the  gas,  the  purer  will 
be  the  atmosphere  of  the  apartment.  Mr.  Biddell 
being  unable  from  a great  increase  of  his  engagements 
recently,  to  attend  to  its  manufacture,  is  anxious  to 
dispose  of  the  patent  he  has  secured. 

In  lighting  a Bank  some  distinction  should  be 
made  in  the  size  of  the  burners,  and  the  arrangement 
of  the  fittings,  between  the  outer  or  public  and  inner 
or  private  offices.  In  the  former,  a certain  amount  of 
ventilation  will  be  going  on  by  the  frequent  opening 
of  doors.  In  the  latter,  which  partake  more  of  the 
character  of  private  apartments,  there  ought  to  be 
some  special  means  of  insuring  spontaneous  ventila- 
tion. Wherever  there  is  access  to  the  flue  of  a 
chimney,  in  which  there  is  a good  draught,  the  heated 
air  and  products  of  combustion  arising  from  gas- 
lights, may  be  conveyed  into  it.  For  a similar 
purpose,  Lochhead’s  Gas  and  Flot  Air  Extractors1 
may  be  found  useful.  These,  however,  would  be  of 
little  avail  in  winter  with  an  open  fire,  as  they  might 
probably  become  entrances  rather  than  outlets  for  air. 
One  cause  of  inconvenience  in  lighting  public  estab- 
lishments has  originated  in  the  use  of  massive  fittings, 
large  burners,  and  too  great  a number  of  them.  The 
diffusion,  not  concentration,  of  light  should  be  care- 
fully studied.  Small  (fish-tail)  burners  judiciously 
distributed,  so  as  to  give  most  light  where  most 
needed,  would  be  a saving  of  expense  (a  minor  con- 


See  Appendix  of  Plates,  No.  71. 


PRIZE  ESSAY. 


35 


sideration,)  whilst  there  would  be  less  heat,  and  a 
great  deal  more  comfort. 

The  regulation  of  the  proper  quantity  of  gas  to  the 
burners,  might  be  easily  attained  by  a stop-cock  fixed 
in  a convenient  place,  and  having  the  control  of  all 
the  lights  in  each  separate  office,  or  other  apart- 
ment. By  this  simple  contrivance  the  singing  noise 
of  the  gas,  in  passing  through  the  burners,  and  which 
to  many  persons  is  disagreeable,  might  be  effectually 
prevented. 

The  same  moderation  may  be  secured  by  the  use 
of  a “ Gas  Regulator.”  This  apparatus  maintains  the 
flame,  in  those  burners  with  which  it  communicates, 
at  any  required  height,  although  the  pressure  may  be 
greatly  diminished  or  increased. 

Mr.  Boggett  has  recently  made  a very  powerful 
reflecting  burner  ; he  diverts  some  of  the  rays  of  light 
and  transmits  them  in  beams  by  prisms  of  glass. 
For  some  purposes  this  may  be  useful,  as  the  light  is 
thrown  in  one  direction  more  decidedly  than  it  would 
otherwise  be,  but  then  surrounding  objects  are  robbed 
of  their  light,  as  by  no  external  arrangement  can  the 
total  quantity  be  increased,  but  by  all  the  thickness 
of  glass,  it  must  needs  be  diminished. 

Where  many  burners  are  in  use,  the  mode  of 
lighting  them  is  not  unimportant,  and  Mr.  Henry 
Chamberlin,  jun.,  of  Norwich,  has  invented  an  inge- 
nious method  for  lighting  the  154  lamps  in  their 
extensive  establishment.  A vulcanized  india-rubber 
bag  is  provided  with  a stop-cock  and  tube,  terminating 
in  a small  jet.  The  tube  being  fitted  with  a screw, 
may  be  detached,  and  the  bag  screwed  on  to  a stojf- 
cock  in  some  convenient  part  of  the  gas  pipe ; both 
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cocks  being  then  turned  the  bag  is  filled  with  gas. 
It  may  be  then  removed,  and  the  tube  being  again 
replaced  is  ready  to  be  lighted ; by  this  most  simple 
contrivance  the  nuisance  arising  from  the  smell  of 
burnt  paper,  the  flying  about  of  charred  particles,  or 
the  dropping  of  wax  or  tallow  is  entirely  prevented. 
A light  of  this  kind  will  be  very  convenient  also 
for  finding  coin  which  may  have  fallen  upon  the 
ground.  The  only  objection  to  this  plan  is,  that  the 
quantity  of  gas  which  can  be  contained  in  a suitable 
vessel,  without  compression,  is  so  very  small,  that  it  is 
quickly  exhausted.  The  bag  therefore  should  not  be 
of  Lilliputian  dimensions. 

It  is  rather  remarkable  that  this  method  of  lighting 
gas  is  not  generally  adopted,  as  it  can  scarcely  be 
considered  a discovery,  since  a patent  for  portable  gas 
reservoirs  was  taken  out  many  years  ago. 

The  “ Opal  Shade”  invented  by  Mr.  Winfield  merits 
attention  on  account  of  its  reflecting  qualities,  its 
durability  and  cleanly  surface,  and  the  pleasant  light 
which  it  diffuses.  This  will  probably  entirely  super- 
sede the  copper-plate  reflector,  which,  being  quite 
opaque,  has  a tendency  to  darken  the  room  too  much. 

These  Opal  Shades  give  a very  pleasant  subdued 
light  throughout  the  apartment,  and  collecting  the 
rays  beneath  the  cone,  throw  them  down  powerfully 
upon  any  object^  beneath. 

A reflecting  shade  has  been  recently  brought  out, 
the  udner  surface  of  which  is  composed  of  glass 
covering  a silvered  copper  plate.  This  requires  no 
cleaning,  and  from  its  being  nearly  flat,  casts  a more 
agreeable  light  upon  the  desk  than  that  from  the  cone- 
shaped  shade,  which  seems  sometimes  to  cause  the 
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light  to  be  too  much  reflected  from  the  paper  upon 
the  eye. 

It  may  be  remarked,  in  passing,  that  gas  burners 
are  treated  somewhat  inconsiderately ; they  are  lighted 
night  after  night  for  months  together  without  any 
care  being  paid  to  their  condition,  and  thus,  from 
some  of  the  holes  becoming  partly  closed,  an  ine- 
quality in  flame  is  a necessary  result.  And  then,  in 
order  to  produce  the  same  amount  of  light,  the  gas  is 
turned  on  higher,  and  incomplete  combustion,  in 
some  parts  of  the  flame  at  least,  is  sure  to  ensue. 
Might  it  not  be  well  to  have  an  annual  or  half-yearly 
inspection  of  all  gas  burners  in  a Bank  \ 

Much  may  be  done  by  occasionally  pricking  the 
fine  holes  in  the  argand  burners  with  a needle,  which 
will  tend  to  the  regularity  of  the  flame.  It  is  also 
suggested  that  burners  should  have  some  capacity 
beneath  the  perforated  rim,  and  not  be  formed,  as  is 
sometimes  the  case,  with  a bore  of  only  one-eiglith  of 
an  inch,  which  soon  gets  choked.  And  however 
needful  it  may  be  to  have  fine  holes,  it  is  possible  to 
carry  this  principle  too  far. 

Mr.  Rutter,  of  Brighton,  has  just  published  the 
hundred  and  first  thousand  of  a little  book  upon  the 
“Advantages  of  Gas  in  Private  Houses.”1  This  con- 
tains much  valuable  information,  as  do  also  his 
Practical  Observations  on  the  Ventilation  of  Gas 
Lights.1  A “Rutter’s  Ventilating  Pendant”  was 
exhibited  by  Mr.  Hulett.  This  invention  is  now 
public  property,  and  should  be  attached  to  gas 
burners  wherever  practicable. 


1 J.  W.  Parker  & Son,  West  Strand. 
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HEAT. 

So  large  a portion  of  civilised  society,  including 
those  employed  in  banks,  being  engaged  in  pursuits 
of  a sedentary  kind,  the  means  of  obtaining  artificial 
heat  in  this  variable  climate  are  of  very  great 
importance.  Open  fires  may  be  said  to  be  universal 
in  this  country,  and  whilst  a few  public  buildings  and 
some  offices  are  heated  by  other  means,  the  open  fire- 
place is  in  almost  all  cases  the  method  used.  Indeed 
so  strongly  are  our  feelings  and  sympathies  identified 
with  the  hearth  and  the  fire-side,  that  our  attachment 
to  it  has  become  a part  of  the  national  character,  and 
is  deemed  essential  to  domestic  happiness.  Dr.  Arnott, 
in  his  able  treatise  before  alluded  to,  says,  in  reference 
to  this  matter,  66  that  the  English  feeling  on  this  sub- 
ject is  merely  an  accident,  is  proved  by  the  contrary 
feeling  existing  as  strongly  elsewhere,  as  in  Northern 
European  and  some  American  countries.  While  the 
Englishman  dreads  losing  his  cheerful  hearth  or  fire 
side,  because  of  his  pleasing  associations  with  it, 
people  on  the  Continent  dread  having  such  a fire, 
because  their  experience  tells  them  that  the  open  fire 
is  accompanied  by  cold  draughts,  discomfort,  and 
danger,  which  do  not  attend  the  close  stove : and  if 
the  Englishman  himself  would,  in  summer,  fly  from 
a fire  as  an  insufferable  object,  he  may  soon,  in  winter, 
when  the  thermometer-stove  makes  a summer  for  him, 
cease  to  desire  it.”  This  is  very  true,  and  after  long 
habit  we  might,  at  last,  cease  to  desire  that  to  which 
we  are  at  present  so  attached.  But  when  we  have 
fires,  it  is  not  summer  time,  and  the  fact  of  having  a 
room  in  which  the  temperature  is  preserved  at  62°  will 
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not  make  a summer,  any  more  than  one  swallow  will. 
However  un philosophical  it  may  be,  we  all  know  that 
when  cold,  the  instinctive  disposition  is  to  get  speedily 
warmed,  and  the  colder  we  are,  instead  of  keeping  at 
the  greater  distance,  to  get  as  close  to  the  fire  as 
possible.  Now  the  temperature  in  which  a person 
would  ordinarily  stand,  whilst  stretching  his  hands 
over  a very  moderate  fire,  on  coming  in  cold,  instead 
of  being  62°  would  range  probably  from  120°  to  150°. 
The  pleasure,  however,  of  absorbing  caloric  thus 
rapidly,  is  sometimes  attended  with  inconvenience, 
and  were  it  not  for  the  non-conducting  properties  of 
woollen  cloth,  would  be  more  severely  felt. 

It  is  probable  that  the  day  is  yet  distant  when  any 
amount  of  argument  will  persuade  us  to  abandon  the 
domestic  fire  side;  but  for  the  purposes  of  business , 
where  the  fire  is  not  really  at  all  regarded,  except  as 
a matter  of  necessity,  and  then  only  considered  as  an 
inconvenient  interruption,  it  is  conceived  that  the 
well  regulated  Arnott  stove  may  be  found  decidedly 
preferable.  The  object  to  be  kept  in  view,  in  the 
construction  and  use  of  this  stove  is  “ the  effectual 
securing,  at  all  seasons,  the  temperature,  moisture, 
and  purity  of  atmosphere,  most  congenial  to  the 
human  constitution,”  and  after  much  patient  and 
laborious  attention,  it  is  found,  that  this  end  can  be 
best  attained  and  permanently  secured,  by  placing  in 
any  apartment  the  required  extent  of  metallic  surface, 
kept  steadily  at  a temperature  not  exceeding  200°  of 
Fahrenheit. 

For  this  purpose  the  Arnott  stove  was  first  made  in 
1838.  Dr.  Arnott,  knowing  well  that  it  was  an 
invention  calculated  greatly  to  benefit  the  community, 
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threw  the  manufacture  of  it  open,  and  declined  to 
reap  the  pecuniary  advantage,  which  a patent  would 
certainly  have  secured.  He  believed  that  the  compe- 
tition of  different  makers  would  insure  to  the  public  a 
stove  constructed  upon  scientific  principles,  and  at  the 
lowest  cost.  In  this  his  generosity  and  his  judgment 
were  signally  mistaken.  Had  the  treatise  which  was 
well  worth  its  published  price  of  five  shillings,  been 
sold  for  one  shilling,  it  is  probable  the  result  would 
have  been  very  different.  The  public  were  uninformed 
upon  the  principle  on  which  the  stove  was  constructed. 
Anything  bearing  the  name  of  Dr.  Arnott  was  readily 
bought  up : manufacturers  made  just  that  which 

would  sell,  and  many  persons  in  professedly  copying 
the  stove,  abandoned  the  principle  upon  which  it  acts, 
and  thus  brought  both  into  disrepute.  The  prevalent 
fault  in  the  Arnott’s  stoves  generally  manufactured, 
has  been  a diminution  of  the  heating  surface,  in 
proportion  to  the  strength  of  the  fire ; or  they  have 
not  been  made  air-tight  from  a non-recognition  of  the 
very  small  space  which  is  sufficient  to  admit  the 
necessary  amount  to  support  combustion.  The  regu- 
lating valve  also  has  been  frequently  so  constructed 
as  to  render  careful  and  minute  adjustment  utterly 
impossible. 

The  real  Arnott  stove  is  upon  the  principle  of  an 
extensive  and  moderately  warm  heating  metal  surface 
at  about  200°  Fahrenheit;  one  form  of  it  consists  of 
a sheet  iron  box,  which  may  be  of  any  dimensions  in 
proportion  to  the  size  of  the  room  to  be  heated ; this 
is  divided  by  a partition  into  two  chambers  of  unequal 
dimensions,  which  communicate  freely  at  the  top  and 
bottom.  A fire  box  composed  of  iron  lined  with  fire- 
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brick,  rests  at  the  bottom  of  the  larger  chamber  ; 
access  is  obtained  to  it  by  a door  which  must  fit 
closely.  The  refuse  of  the  fire  falls  into  an  ashpit 
below,  here  also  is  a valve  for  the  supply  of  air  to  the 
fire  box.  The  fumes  and  heat  pass  up  and  down,  over 
and  under  the  partition,  giving  warmth  to  the  outer 
case ; the  smoke  finally  passes  off  by  a flue  into 
an  adjoining  chimney.  The  heat  is  regulated  by 
the  valve  for  admitting  air ; when  this  is  opened 
wide,  a large  stream  enters  and  combustion  becomes 
active  ; when  on  the  contrary  the  aperture  is  reduced, 
a comparatively  small  stream  is  admitted  and  combus- 
tion languishes.  The  temperature  of  the  outer  case 
is  raised  or  depressed  accordingly  by  the  revolution 
of  the  heat  and  smoke  round  the  division  of  the 
chambers;  their  power  of  giving  forth  warmth  is 
expended  as  far  as  possible  on  the  plates  of  the  outer 
case,  so  as  to  be  serviceable  for  the  end  in  view;  and 
it  might  be  possible  to  exhaust  the  whole,  by  length- 
ening the  flue  or  causing  a greater  extent  of  it  to 
pass  through  the  air  of  the  room  before  entering  the 
chimney.  This  apparatus  certainly  makes  the  most 
economical  use  of  fuel  of  any  species  of  contrivance 
for  producing  artificial  heat  yet  known.  Six  pounds 
of  Welsh  coal  or  coke,  of  the  value  of  one  penny, 
will  it  is  said  supply  an  ordinary  fire  for  a day. 

It  is  a source  of  pleasing  interest,  though  qualified 
by  disappointment,  sometimes  to  discover  that  ideas 
which  circumstances  have  suggested  to  our  own  minds, 
have  been  entertained  by  others  long  ago,  and  per- 
haps printed  and  published  years  before  we  were 
born.  These  thoughts  may  have  been  pondered  and 
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matured,  until  a sort  of  legal  title  has  been  acquired 
by  long  possession ; this  however  is  willingly  aban- 
doned, in  exchange  for  the  confirmation  of  greater 
names,  and  the  testimony  of  long  experience. 

The  writer  being  desirous  of  testing  the  effect  of 
an  Arnott  stove,  procured  one  some  months  ago,  from 
Mr.  Edwards,  and  has  paid  the  most  careful  attention 
to  it,  making  frequent  notes  and  observations.  A 
copy  of  Dr.  Arnott’s  Treatise  on  Warming  and  Ven- 
tilating having  recently  come  into  his  hands,  he  finds 
that  one  and  all  of  these  observations  are  so  singularly 
verified,  that  it  is  deemed  far  better  to  introduce 
extracts  from  the  pamphlet,  than  to  attempt  origi- 
nality, where  such  high  attestation  is  to  be  obtained ; 
especially  as  it  is  to  be  regretted  that  this  book  is 
now  out  of  print. 

Very  much  difficulty  and  expense  has  frequently 
been  found  to  attend  the  process  of  warming,  either 
by  steam,  hot  water,  or  injected  hot  air,  where  the 
power  has  to  be  provided,  or  the  hot  water  and  steam 
to  be  produced  merely  for  this  object.  In  all  con- 
siderations, therefore,  upon  the  subject  of  obtaining 
heat  for  buildings,  the  question  will  generally  lie 
between  open  fires  and  close  stoves.  The  relative 
comforts  and  disadvantages  of  these  two  methods 
will,  therefore,  be  now  considered,  and  although  it 
is  believed  that  in  every  new  plan  adopted,  a system 
of  compensation  will  exist,  yet  a small  balance 
between  the  pros  and  the  cons  may  be  shown  in 
favour  of  the  stove.  Should  this  prove  to  be  the 
case,  it  is  not  suggested  as  desirable  that  every  fire- 
place, in  every  house,  should  be  stopped  up,  and  a 
close  stove  put  in  its  place,  but  that  one  should  be 
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introduced  here  and  there,  in  suitable  positions,  such 
as  rooms  for  business  and  offices,  that  people  may 
judge  for  themselves;  thus  permitting  the  “necessity 
to  draw  on  the  change,  rather  than  the  change  to 
anticipate  the  necessity.” 

The  disadvantages  of  open  fires  may  be  thus 
enumerated : — 

“I.  Waste  of  Fuel.  We  find  that  of  the  whole  heat  produced 
from  the  fuel  used,  about  seven-eighths  ascend  the  chimney,  and 
are  absolutely  wasted.  The  loss  of  heat  is,  first,  the  proportion, 
more  than  half,  which  is  in  the  smoke  as  it  issues  from  the  burning 
mass.  Secondly,  that  carried  off  by  the  current  of  the  warmed 
air  of  the  room,  which  is  constantly  entering  the  chimney  between 
the  fire  and  the  mantel-piece,  and  mixing  with  the  smoke.  This 
is  estimated  at  nearly  two-eighths.  Thirdly,  it  is  a fact  that  the 
black  or  visible  part  of  the  smoke  of  a common  fire  is  really  a 
precious  part  of  the  coal  or  wood  escaping  unburned.  If  then 
more  than  half  of  the  heat  produced  be  in  the  smoke,  and  nearly  a 
fourth  of  it  in  the  warm  air  from  the  room  which  escapes  with 
the  smoke,  and  if  about  an  eighth  of  the  combustible  pass  away 
unburned,  there  is  a loss  of  at  least  seven -eighths  of  the  whole. 
Count  Rumford  estimated  the  loss  at  still  more ; namely,  fourteen- 
fifteenths. 

“This  must  not  be  considered  as  a mere  random  guess,  since  an 
accurate  method  of  estimating  how  much  of  the  heat  of  a fire 
radiates  around  it,  and  how  much  combines  with  the  smoke,  is  to 
allow  all  the  radiant  heat  to  dissolve  ice  in  a vessel  surrounding 
the  fire,  and  all  the  heat  of  the  smoke  to  melt  ice  in  another  vessel 
surrounding  the  chimney.  The  two  quantities  of  water  thus 
obtained,  being  measured,  will  indicate  the  radiant  portion  of  the 
heat  to  be  in  ordinary  cases  rather  less  than  the  combined,  that  is 
to  say,  to  be  less  than  half  of  the  whole  heat  produced. 

“ II.  Unequal  heating  at  different  distances  from  the  fire. 
This  forms  a remarkable  contrast  with  the  uniform  temperature  in 
the  air  of  a summer  afternoon.  In  rooms  with  a strong  fire,  in  very 
cold  weather,  it  is  not  uncommon  for  persons  to  be  scorched  on  one 
side,  and  chilly  or  half  frozen  on  the  other.  This  is  true  particu- 
larly of  large  apartments  ; for  as  the  intensity  of  radiating  heat,  like 
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radiating  light,  is  only  one-fourth  as  great  at  a double  distance,  and 
so  on,  being  inversely  as  the  square  of  the  distance,  those  walls 
furthest  off  are  little  warmed,  and  therefore  reflect  little  heat  to  the 
backs  of  individuals  about  the  fire.  Around  open  fires  there  is 
ordinarily  one  circular  line  in  which  persons  must  sit  to  be  com- 
fortable ; within  which  line  they  are  too  hot,  and  beyond  which 
they  are  too  cold.” 

How  very  unsuitable  such  a system  for  offices  in 
which  the  position  of  desks  and  tables  cannot  readily 
be  altered. 

“ HI.  Cold  Draughts.  Air  being  constantly  required  to  feed 
the  fire,  and  to  supply  the  chimney  draught,  the  fresh  air,  entering 
by  doors  and  windows,  is  often  felt  most  injuriously,  as  cold  cur- 
rents. Such  currents  become  very  perceptible  when  doors  or  win- 
dows are  opened,  for  the  chimney  can  take  much  more  than  it 
receives  when  the  doors  and  windows  are  shut.  Then  for  the 
time  the  room  with  its  chimney  is  like  an  open  funnel,  rapidly 
discharging  its  valuable  contents.” 

To  susceptible  persons  and  those  of  sedentary  habits 
there  can  be  nothing  more  injurious  than  a current 
of  cold  air.  Count  Rumford  suggested  one  modifi- 
cation of  the  open  fire-place  which  considerably 
lessens  some  of  its  evils.  He  called  it  the  “ register 
stove.”  His  plan  consists  in  narrowing  the  entrance 
or  throat  of  the  chimney  by  a plate,  which  can  be 
moved  to  vary  the  size  of  the  aperture.  l>y  this 
means,  particularly  if  the  opening  he  near  the  fire , the 
very  hot  air  directly  from  the  coals,  enters  before  it  can 
mix  with  much  colder  air  from  the  room,  and  thus 
the  draught  is  increased  so  as  to  lessen  the  chance  of 
smoking,  cold  currents  are  prevented,  and  the  warmth 
of  the  room  economised. 

This  register  stove  is  now  in  common  use,  but  it  is 
often  observed  that  people  from  ignorance  of  its 


PRIZE  ESSAY. 


45 


principle,  push  it  up  out  of  the  way  altogether, 
leaving  the  chimney  wide  open,  thereby  causing  an 
unnecessary  escape  of  warmed  air. 

“IV.  Cold  Foot-bath.  The  fresh  air  which  enters  in  any  case 
to  supply  the  fire,  being  colder  and  specifically  heavier  than  the 
general  mass  already  in  the  room,  lies  at  the  bottom  of  this  as  a 
distinct  layer  or  stratum,  demonstrable  by  thermometers,  and 
forming  a dangerous  cold  bath  for  the  inmates,  often  compelling 
delicate  persons  to  keep  their  feet  raised  out  of  it  by  foot-stools,  or 
to  adopt  unusual  covering  for  their  protection. 

“ V.  Bad  Ventilation.  Notwithstanding  the  rapid  change  of 
air  in  the  room,  perfect  ventilation  is  not  effected.  The  breath  of 
inmates  does  not  tend  towards  the  chimney,  but  directly  to  the 
ceiling,  and  as  it  must  therefore  again  descend  to  come  below  the 
level  of  the  mantel-piece  ere  it  reach  the  chimney,  the  same  air 
may  be  breathed  again  and  again.  In  a crowded  room,  with  an 
open  fire,  the  air  is  for  this  reason  often  highly  impure.” 

This  is  an  important  domestic  fact,  and  will  be  fully 
shown  in  the  Illustrations  No.  66  and  71.  How  often 
it  happens  that  children  are  healthy  and  blooming 
until  they  grow  above  the  height  of  the  nursery 
chimney  opening,  and  afterwards  speedily  begin  to 
show  the  influence  of  the  impure  atmosphere  which 
they  have  reached. 

“VI.  Smoke  and  Dust  are  often  unavoidable  from  an  open 
chimney,  much  affecting  the  comfort  and  health  of  the  inhabitants 
of  the  house,  and  destroying  the  furniture.  Householders  would 
make  great  sacrifices  to  be  free  from  the  annoyance  of  smoke.  In 
large  mansions,  with  many  fires  lighted,  if  the  doors  and  windows 
fit  closely,  and  sufficiency  of  air  for  so  many  chimneys  cannot 
therefore  enter  by  them,  not  only  do  the  unused  chimneys  become 
entrances  for  air,  but  often  the  longest  and  most  heated  of  the 
chimneys  in  use,  overpower  the  shorter  and  less  heated,  in  which 
also  there  are  fires — in  the  same  way  as  the  long  leg  of  a syphon 
overpowers  the  shorter  leg,  causing  the  shorter  chimneys  to 
discharge  their  smoke  into  the  rooms.” 
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To  this  may  be  added  a similar  evil  from  a different 
source,  viz.,  down  draughts  occasioned  by  the  wind ; 
and  this  is  exceedingly  annoying  when  the  desks  are 
covered  with  open  books  and  papers. 

“VII.  Loss  of  Time.  During  the  interval  every  morning  while 
the  fires  are  being  lighted,  the  rooms  cannot  be  used  ; and  there 
are,  besides,  the  annoyances  of  smells,  smoke,  dust,  and  noise. 
When  neglect  of  servants  lets  the  fire  go  out  in  the  course  of  the 
day,  it  has  to  be  rekindled.” 

Having  thus  stated  the  more  prominent  disadvan- 
tages of  the  open  fire,  the  benefits  to  be  derived  from 
the  close  stove  may  he  arranged  in  corresponding 
order : — 

“I.  Economy  of  Fuel.  We  have  seen  that  a common  open  fire 
wastes  seven-eighths  of  the  heat  produced.  This  stove  renders 
available  very  nearly  the  whole,  because,  first,  it  does  not  allow 
the  air  which  has  fed  the  combustion  to  escape,  until  deprived  of 
nearly  all  the  heat ; and  secondly,  it  does  not  allow  any  of  the 
warm  air  of  the  room,  except  the  little  which  feeds  the  fire,  to 
escape  through  the  chimney.  Marking,  strikingly,  how  the  heat 
produced  in  the  stove  is  applied  to  use,  we  find,  that  a sheet  of 
paper  set  fire  to,  and  put  into  a cold  stove,  will  warm  the  whole 
almost  as  if  boiling  water  had  been  poured  into  it,  and  the  heat 
is  afterwards  all  diffused  in  the  room.  The  same  sheet  of  paper 
burned  under  the  chimney  of  an  ordinary  grate,  would  produce 
no  sensible  effect.  The  ascertained  fact  respecting  the  expen- 
diture of  the  stove  is,  that  an  eighth  of  the  fuel  which  is 
needed  for  a common  fire  suffices  ; and  stone-coal,  or  anthracite, 
coke,  and  even  cinders — in  a word,  the  cheapest  fuel — answers 
better  than  that  which  is  dearer.  Thus,  since  bituminous  coal 
has  become  so  precious,  as  the  gas-giving  material  for  common 
lights,  the  remnant  of  it,  after  the  gas  is  taken  away,  has  also 
acquired  a new  value.” 

Perhaps  it  is  not  generally  known  that  a great 
saving  may  be  effected,  even  with  open  fires,  by  using 
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gas-coke  together  with  the  coal,  especially  when  it  is 
small,  producing  a good  fire  out  of  coal  which  would 
otherwise  be  hardly  usable.  Although  gas-coke  is 
here  mentioned  as  a suitable  fuel,  it  is  not  nearly  so 
well  adapted  as  the  Welsh  stone-coal,  or  anthracite, 
which  burns  perfectly,  without  any  admixture.  This 
is  better  than  either  coke  or  charcoal,  by  reason  of 
the  little  bulk  in  comparison  with  the  weight  or 
quantity.  Some  of  the  Welch  coals  have  in  them 
97  per  cent,  of  pure  carbon,  and  some  of  the  New- 
castle coal  has  30  or  40  per  cent,  of  bituminous 
matter  convertible  chiefly  into  gas.  It  will  be  well 
to  use  the  lest  W elsh  coal — that  which  has  in  it  the 
smallest  quantity  of  stone  or  slate,  otherwise  the  fire 
must  be  repeatedly  put  out  to  remove  this  rubbish 
from  the  bottom, — and  the  emptying  and  re-lighting 
of  these  stoves  is  by  no  means  so  readily  performed 
as  with  the  common  fire.  The  anthracite  although 
hard  is  also  very  friable,  and  much  small  coal  will 
be  made  in  breaking  it — this  however  burns  very 
well,  when  mixed  with  the  larger  pieces  of  one  or 
two  inches  square. 

“ II.  Uniform  Temperature  in  all  parts  of  the  room,  and  through- 
out the  clay.  There  is  no  scorching  on  one  side,  and  freezing  on  the 
other,  as  there  often  is  with  a common  fire.  The  occupants  of  a 
room  are  not  obliged  in  winter  to  abandon  their  sofas  or  other  con- 
veniences, to  crownl  around  the  hearth.  There  can  be  no  draughts 
in  the  room,  nor  layer  of  cold  air  on  the  floor.  Again,  throughout 
the  day,  invalids  may  have  always  around  them,  without  watching 
or  anxiety,  the  steady  temperature  which  is  so  important.  How 
different  this  from  the  effects  of  an  open  fire,  which  in  spite  of 
close  and  laborious  attention,  is  fluctuating  from  hour  to  hour.  If 
an  uniformity  of  temperature  through  the  night  and  day  be  re- 
quired, (greater  than  by  reason  of  fluctuating  external  temperature, 
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a steady  action  of  the  stove  can  give,)  it  is  attainable  by  making  a 
thermometer  obedient  to  the  temperature  of  the  room  co-operate  in 
regulating  the  stove  with  the  thermometer  of  the  stove  itself.” 

This  principle  is  highly  important  to  offices  and 
places  of  business,  when  in  very  cold  weather,  the 
time  that  is  almost  necessarily  spent  in  standing  over 
the  fire  is  far  from  inconsiderable. 

In  one  respect  possibly  an  improvement  might  he 
made  upon  the  stoves  manufactured  by  Mr.  Edwards, 
in  the  adoption  of  some  plan  by  which  the  extent  of 
heating  surface  might  he  increased  or  diminished , thus 
making  a stove  applicable  to  cases  of  extreme  fluc- 
tuation of  external  temperature.  For  it  may  happen 
that  a stove  which  is  able  without  overheating,  to 
warm  a room  comfortably,  with  an  external  temper- 
ature of  25°,  is  found  rather  too  large  for  the  same 
room,  when  a genial  wind  raises  the  atmosphere  to 
55°,  and  yet  a moderate  fire  may  be  still  desired. 
Instead  however  of  the  room  being  at  60°  it  would 
be  found  difficult  to  keep  it  below  70°.  This  must  be 
weighed  against  the  advantages  of  having  a “ full 
sized”  stove,  which  certainly  are  very* great. 

In  using  one  of  Edwards’  circular  stoves,  if  it 
should  be  found  to  be  generally  too  powerful  for  the 
room,  it  may  be  modified  by  the  introduction  of  a 
piece  of  iron,  cast  in  the  shape  of  a diagonal  section 
of  the  end  of  a cylinder.  The  cylinder  should  be  of 
the  same  diameter  as  the  inside  of  the  stove.  It  may 
cover  one-third  or  half  of  the  grating  at  the  bottom, 
and  lessen  off  to  a thin  edge  on  one  side.  This  will 
diminish  the  body  of  the  fire,  and  not  prevent  the 
working  down  of  the  coals  from  above. 
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“ III.  The  Fire  may  he  always  burning.  This  peculiarity, 
next  to  the  saving  of  fuel,  if  not  even  before  it,  may  be  deemed  a 
leading  characteristic  or  advantage  of  the  stove,  from  which  many 
minor  benefits  flow.  Its  importance  is  perceived  by  reflecting  on 
the  disadvantages  of  common  interrupted  fires,  as — the  trouble  and 
expense,  with  smoke,  dust,  and  noise,  of  lighting  the  fire  every 
morning  at  least,  and  at  all  other  times  when  from  carelessness  or 
accident  it  has  been  allowed  to  go  out — rooms  becoming  useless 
for  the  time  when  there  is  no  fire,  and  valuable  hours  for  labour 
being  thus  often  lost — that  a room  with  a fire  cannot  be  locked  up 
and  left  for  any  considerable  time,  without  the  probability  of  the 
fire  being  extinguished  — the  dependence  of  persons  generally,  in 
winter,  on  the  regularity  of  servants  or  others,  by  being  obliged, 
in  the  mornings,  to  wait  in  bed,  until  fires  are  lighted  and  rooms 
are  put  in  order.  The  early  riser,  student,  or  man  of  business, 
with  his  ever-burning  stove  and  alarum  clock,  is  independent  of 
seasons.  In  England,  many  persons  acquire  the  habit  of  lying  in 
bed  in  winter,  and  then  continue  it  in  the  summer,  and  become 
eventually  sluggards  through  life,  from  the  accident  of  our  imper- 
fect domestic  economy.  It  is  because  the  stove  is  ever  alight,  that 
the  temperature  of  the  place  warmed  by  it  is  so  uniform,  and  that 
so  much  fuel  is  saved.  More  fuel  would  be  wasted  in  one  morning 
hour,  by  the  attempt  suddenly  to  raise  the  temperature  of  a room 
which  had  become  cold  in  the  night,  than  by  keeping  the  fire 
burning  moderately  all  the  time.” 

Speaking  of  the  successful  attainment  of  the  desired 
end  in  the  perfecting  of  the  stove,  Dr.  Arnott  says : — 

“I  had  thus  a simple  box  of  iron,  of  cheap  and  easy  construc- 
tion, answering  all  the  purposes  of  expensive  steam  or  hot- water 
apparatus,  burning  its  fuel  as  steadily  and  regularly  as  an  Argand 
lamp  burns  its  oil,  or  as  an  hour-glass  lets  its  sand  run  through, 
and  allowing  me,  by  merely  touching  a screw  on  the  thermometer, 
rapidly  to  increase  or  diminish  its  heat,  as  by  touching  another 
regulating  screw  we  increase  or  diminish  the  light  of  a lamp. 

“During  the  winter  1836-7,  which  was  very  long  and  severe, 
my  library  was  warmed  by  the  thermometer-stove  alone.  The 
fire  was  never  extinguished,  except  for  experiment,  or  to  allow  the 
removal  of  pieces  of  stone  which  had  been  in  the  coal,  and  this 
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might  have  been  prevented  by  making  the  grate  with  a moveable 
or  shifting  bar.  The  temperature  was  uniformly  from  60°  to  63°, 
I might  have  made  it  as  much  lower  or  higher  as  I liked.  The 
quantity  of  coal  used  (Welsh  stone-coal)  was,  lor  several  of  the 
colder  months,  six  pounds  a day — less  than  a pennyworth — or  at 
the  rate  of  half  a ton  in  the  six  winter  months.  This  was  a 
smaller  expense  than  of  the  wood  needed  to  light  an  ordinary  lire, 
therefore  the  saving  was  equal  to  the  whole  amount  of  the  coal- 
merchant’s  ordinary  bill.  The  grate,  or  fire-box,  fully  charged, 
held  a supply  for  twenty-six  hours.  It  might  have  been  made 
twice  as  large,  or  to  hold  a supply  for  two  days,  and  there  would 
have  been  no  waste,  as  the  consumption  is  only  proportioned  to  the 
air  allowed  to  enter ; but,  in  general,  it  may  be  convenient  to  have 
to  look  at  and  charge  the  fire  in  the  middle  ol  the  day  and  at  bed- 
time. Many  strangers  coming  into  my  room  did  not  suspect  that 
I had  fire  in  the  stove,  for  it  was  used  generally  as  a table  for  a 
book-stand.  They  thought  the  agreeable  warmth  came  from  the 
kitchen,  or  some  neighbouring  room.  I believe  that  persons  must 
themselves  feel,  to  be  able  truly  to  conceive,  the  charm,  in  dreary 
winter,  of  knowing,  wherever  they  be,  in  cold,  or  rain,  or  snow, 
that  a perfect  and  unvarying  summer  room  always  awaits  their 
return  home.” 

It  is  a great  advantage  also  during  the  autumn  and 
winter,  to  have  a part  of  the  house  which  is  perfectly 
dry — a room  in  which  things  being  put,  ever  so  damp, 
be  they  books,  parchments,  or  great-coats,  speedily  get 
dry  as  on  a day  in  June.  An  Arnott  stove  in  an 
office,  will  frequently  be  found  useful  for  the  speedy 
drying  of  letters  and  papers,  which  have  to  be 
submitted  to  the  copying  press  the  moment  they  are 
written,  the  copy  from  which  would  be  injured  by  the 
use  of  blotting  paper. 

“ IY.  No  Smohe  can  come  from  it,  for  the  only  passage  is  the 
small  opening  by  which  air  enters  to  feed  the  fire,  and  in  this,  it 
desired,  there  may  be  a flap  or  valve  allowing  air  to  enter  freely, 
but  not  to  return.  If  the  chimney  be  bad,  or  from  any  cause  will 
not  draw,  the  stagnation  or  downward  pressure  of  the  aii  in  it 
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may  extinguish  the  fire,  but  cannot  return  smoke  through  a well- 
made  stove.  Neither  will  the  presence  of  a stove  in  a house  dis- 
turb the  draught  of  other  chimneys,  causing  them  to  smoke,  nor 
will  it  draw  foul  air  from  drains.” 

For  some  reason  or  other  Mr.  Edwards,  who  has 
kept  more  closely  than  any  one  to  the  original  plan 
of  Dr.  Arnott,  has  himself  abandoned  one  of  its  most 
important  parts,  viz.,  the  mercurial  regulator.  He 
has,  however,  supplied  its  place  by  a very  beautiful 
contrivance — the  balance  regulator  with  three  valves — 
a full  description  of  which  will  be  found  in  the 
appendix1.  This  acts  most  completely  in  preventing 
any  backward  draught  into  the  room.  By  means  of 
a valve  permitting  air  to  pass  from  between  the  two 
heated  casings  of  the  stove  into  the  flue,  a continuous 
draught  is  preserved,  and  the  collection  of  gas  in  the 
stove  or  chimney  is  prevented. 

Referring  to  the  probable  errors  which  may  occur 
in  the  manufacture  of  the  stove,  Dr.  Arnott  mentions 
as  one : — 

“ Having  regulators  which,  from  friction  or  other  cause,  do  not 
work.  The  best  regulator  does  not  require  such  nice  workman- 
ship as  an  Argand  lamp,  or  a common  wooden  clock,  which  costs 
a few  shillings.  There  will  be  no  excuse,  therefore,  for  the  manu- 
facturer not  making  whatever  form  of  regulator  he  may  adopt, 
absolutely  certain  in  its  action.  No  regulator  should  be  accepted 
which  is  not  exposed  to  view,  and  so  simple,  as  to  be  easily 
mended  or  replaced  by  an  ordinary  workman.” 


Whenever  the  stove  becomes  too  hot  with  the 
valve  closed,  there  must  be  something  wrong;  and 
when  there  is  the  slightest  smell,  either  the  whole  is 
over-heated,  or  the  fire  is  heating  it  unequally,  in 
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consequence  solely  of  faulty  workmanship  in  the 
stove  or  in  the  valve. 

No  dust  is  caused  by  this  stove  such  as  arises  from 
poking  common  fires,  and  which  is  so  hurtful  to 
furniture,  books,  and  papers.  The  ashes  from  the 
Welsh  coal  however,  being  extremely  light,  it  may  be 
convenient  to  have  a drawer  in  the  ashpit  to  receive 
them,  which  can  be  carried  away  at  once,  without 
raking  or  other  motion ; or  instead  of  the  drawer,  to 
have  a close  box,  with  its  mouth  fitted  to  the  door  of 
the  ashpit,  and  with  a rake  passing  through  it,  by 
which  the  ashes  may  be  drawn  in  without  a particle 
of  dust  being  allowed  to  escape.  In  removing  the 
ashes  from  the  stoves  manufactured  by  Mr.  Edwards, 
great  care  is  necessary  not  to  push  some  of  the  cinders 
into  the  air  valve,  thereby  entirely  obstructing  its 
operation.  This  might  readily  be  obviated  by  a little 
grating  on  the  inside,  or  by  making  the  base  somewhat 
deeper,  thus  raising  the  stove  a little  from  the  floor, 
and  giving  facility  for  looking  into  the  ashpit  to  stir 
the  fire.  In  doing  this,  hot  cinders  may  occasionally 
roll  out,  if  the  pile  has  been  allowed  to  accumulate. 
A sheet  of  lead  or  iron  should  be  placed  in  front  of 
the  stove  door,  to  prevent  injury  to  a carpet  by  this 
means. 

“ To  the  above  advantages  may  be  added  the  trifling  original 
expense , compared  with  the  cost  of  apparatus  for  warming  by 
steam,  hot  water,  or  distributed  hot  air — and  as  compared  even 
with  a good  open  grate  and  fire-irons.  Indeed  the  saving  of  fuel 
in  one  winter  would  nearly  pay  for  the  stove. 

“ The  small  expense  of  attendance  upon  it;  whereas  if  a common 
fire  is  to  be  kept  burning,  there  must  be  some  person  to  watch  it, 
and  if  there  be  several  such  fires,  the  servant  will  be  almost  con- 
stantly employed  passing  from  one  to  another. 
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“ It  is  easily  moved,  after  the  chimneys  are  prepared,  from  room 
to  room,  or  house  to  house — nearly  as  a large  chair,  or  a chest  of 
drawers  may  be  moved. 

“ The  peculiarity  of  the  thermometer-stove,  that  it  is  always 
alight,  makes  it  very  suitable  for  the  descending  flue,  the  objection 
to  which  often  is,  the  difficulty  or  trouble  of  lighting  the  fire,  or 
making  the  flue  draw.” 

Iii  the  construction  of  a descending  flue,  it  is 
necessary  to  bear  in  mind  one  important  fact:  viz., 
that  the  natural  tendency  of  heat  and  smoke  is 
upwards . If  therefore  it  is  required  that  they  should 

take  a contrary  direction,  the  same  principle  must  he 
put  in  operation  to  produce  the  downward  current, 
and  thus  as  it  were  be  made  to  fight  against  itself. 
Before  attempting  to  light  the  stove,  the  bottom  of 
the  perpendicular  shaft  into  which  the  descending 
pipe  is  led,  must  be  heated,  and  a draught  caused 
thereby.  Perhaps  a large  gas  burner  might  be  used 
for  this  purpose.  Being  placed  at  the  bottom  of  the 
flue  pipe  or  shaft,  it  might  be  lighted  through  a little 
door  made  to  fit  tight.  The  draught  being  once 
obtained,  the  gas  may  be  extinguished,  and  the  door 
being  closed,  the  stove  will  continue  to  work  well. 
This  is  upon  precisely  the  same  principle  as  the 
syphon,  the  specific  lightness  of  the  long  ascending 
column,  overcoming  the  resistance  of  the  short  de- 
scending flue,  as  the  gravitation  of  the  liquid  in  the 
long  arm,  overcomes  the  weight  of  that  in  the  short 
arm  of  the  syphon. 

A ready  method  of  accomplishing  this  matter, 
where  there  is  a kitchen  or  other  office  under  the 
room  to  be  warmed,  would  be  to  carry  the  descending 
flue  down  through  the  floor,  and  then  along  at  a little 
distance  from  the  ceiling,  into  the  kitchen  chimney 
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over  the  fireplace.  When  this  fire  is  extinguished 
however,  the  draught  of  the  stove  pipe  may  be 
affected  by  the  cooling  of  the  chimney ; it  will  be 
necessary  therefore  that  the  throat  of  the  open  fire- 
place be  contracted  as  much  as  possible , and  at  night, 
before  going  to  bed,  that  the  fire  should  be  taken  off, 
and  the  chimney  closed,  either  by  a register  back  or  a 
damper.  Should  the  stove  fire  become  extinguished, 
the  kitchen  chimney  would  have  to  be  heated  before 
lighting  it,  and  perhaps  the  first  draught  could  not 
be  obtained  without  closing  the  damper,  as  recom- 
mended to  be  done  at  night.  In  all  such  cases  it  will 
be  well  to  have  the  stove  fitted  with  a shifting  grate 
bar,  by  which  the  pieces  of  slate  and  stone  may  be 
occasionally  removed,  and  the  stove  kept  constantly 
burning.  These  few  arrangements  will  not  be  deemed 
troublesome,  if  by  them  the  descending  flue  can  be 
made  to  act  well,  for  so  great  is  the  difficulty  found 
at  times,  that  some  tradesmen  will  have  nothing  at 
all  to  do  with  them. 

Before  fixing  a stove  with  a descending  flue  upon 
the  plan  above  suggested,  the  opinion  of  some  person 
practically  acquainted  with  the  difficulties  of  the 
subject  should  be  taken,  as  otherwise  some  opposing 
circumstance  may  be  overlooked  which  is  likely  to 
defeat  the  plan  entirely ; for  whilst  the  Arnott  stove 
is  adapted  to  the  descending  flue  on  account  of  its 
being  constantly  alight,  its  sluggish  and  inactive 
combustion  is  unfavourable  to  success. 

Thus  have  been  noticed,  the  principal  distinctive 
features  of  the  open  fire,  and  the  close  stove,  but 
before  concluding  this  chapter  there  are  one  or  two 
additional  remarks  to  be  made  upon  its  use. 
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“ It  may  be  safely  affirmed  that  no  saving  of  fuel  is  effected  by 
having  the  lire  alight  for  only  half  a day,  instead  of  constantly. 
Besides  the  expense  of  wood  for  lighting,  more  heat  and  fuel  may 
be  wasted  in  a morning  hour,  during  which  the  fire  is  excessively 
urged,  than  during  six  succeeding  hours.  The  action  of  this  stove 
is  not  to  give  out  a sudden  and  wasteful  rush  of  heat,  but  to  warm 
steadily  and  gently,  like  the  mild  season  itself. 

“ In  all  rooms  where  we  wish  to  have  cheap,  equable  warmth, 
double  windows  should  be  used  : they  save  much  heat,  or  fuel,  and 
they  prevent  the  cascade  of  chilled  air,  which  is  always  pouring 
down,  where  the  air  of  a room  has,  between  it  and  the  freezing 
atmosphere,  only  one  thin  film  of  glass.  This  cold  cascade  is  so 
remarkable,  that  persons  not  well  informed,  believe  it  generally  to 
come  through  some  opening,  which  they  cannot  discover,  about  the 
window.  Cold  glass  absorbs  heat  so  rapidly  from  all  bodies 
exposed  to  it,  that  it  seems  to  radiate  cold  in  the  same  manner  as 
the  stove  radiates  heat.  The  inner  glass  of  double  windows  never 
becomes  very  cold,  and  in  northern  continental  Europe,  they 
are  universal. 

“ It  would  be  well  for  persons  in  England  to  clothe  themselves 
in  winter  so  as  to  be  comfortable  in  a room  at  a temperature  of 
60°  or  62°,  and  to  let  that  be  the  steady  temperature  of  their  com- 
mon apartments,  which  it  could  then  never  be  dangerous  either  to 
enter  or  to  leave.  Now,  with  common  fires  in  England,  rooms  are 
often  heated  up  to  70°  or  above,  and  cooled  down  to  50°  or  below. 

“ In  apartments  having  no  chimneys,  a tube  or  flue  from  the 
stove  passed  out  to  leeward  at  a window,  or  a hole  in  the  wall 
would  suffice : if  the  chimney  opened  to  windward,  it  would  have 
to  be  accompanied  by  an  air  tube  to  feed  the  stove,  of  which  the 
mouth  received  the  same  atmospheric  pressure  as  the  chimney. 

“It  is  to  be  hoped  that  no  one  will  think  of  using  this  stove 
without  a chimney  or  outlet  of  some  kind  from  the  room,  but  even 
in  these  enlightened  days  so  great  is  popular  ignorance  respecting 
combustion  and  its  products,  that  if  heat  were  obtained  by  burn- 
ing, in  a close  box  or  case  without  a chimney,  a fuel  so  prepared, 
that  the  carbonic  acid  and  other  matters  produced  in  the  combus- 
tion remain  invisible,  many  persons  saying  that  the  fire  consumed 
its  smoke,  would  have  to  learn  that  the  poison  of  the  smoke, 
though  invisible,  was  still  there.” 
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Such  is  the  stove  extensively  advertised  as  “the 
only  stove  without  a flue ! ” and  known  as  Joyce’s 
patent.  However  well  such  an  expedient  may  answer 
in  a greenhouse  or  a passage,  it  is  certainly  not  adapted 
for  “ all  places  requiring  artificial  warmth,”  and  under 
many  circumstances  would  be  highly  injurious. 

It  is  of  much  importance  in  providing  warmth  for 
any  particular  room  or  building,  that  its  requirements, 
as  to  the  amount  of  heating  surface,  should  be  dis- 
tinctly understood.  As  a general  rule  a full  size 
stove  should  be  used,  in  order  that  there  may  be  no 
inducement  to  overheat  it,  and  thereby  to  injure  the 
condition  of  the  air ; on  the  other  hand,  if  too  large, 
it  is  felt  to  he  inconvenient  in  mild  weather,  when  in 
endeavouring  to  lessen  the  power  of  the  stove  the  fire 
may  be  entirely  extinguished.  No  exact  rule  can  be 
given  for  this  purpose,  as  it  must  depend  upon  a 
variety  of  circumstances,  including  t^ie  size  of  the 
room,  the  extent  of  window  glass,  and  the  amount  of 
ventilation  provided.  It  is  deemed  desirable  however, 
that  every  manufacturer  should  state  definitely  in  his 
catalogue,  the  number  of  cubic  feet  which  each  size 
stove  is  calculated,  at  its  medium  power , to  warm  to 
62°  of  Fahrenheit,  in  average  winter  weather. 


“An  elaborate  exposition  of  the  laws  of  transference  of  heat  is 
contained  in  Leslie’s  Essay,  and  in  Tredgold’s  able  Treatise  on 
Warming,  written  when  steam  was  deemed  the  generally  prefer- 
able means  of  effecting  that  object.” 

All  metal  surfaces  (however  well  the  principle 
of  a large  superficies  moderately  warmed  may  be 
observed)  raise  the  temperature  by  two  means, 
namely,  by  radiation  and  by  conduction.  Radiated 
heat,  which  is  that  given  by  a common  fire,  is 
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perfectly  safe,  but  the  heat  produced  by  the  air 
coming  in  contact  with  a warmed  surface  is  injurious. 
The  air  which  forms  the  medium  of  heating  the  rest 
has  been  altered  in  its  character,  particularly  in  being 
desiccated  or  deprived  of  its  humidity. 


“ The  quantity  of  moisture  suspended  invisibly  in  the  air  of  an 
apartment  is  not  only  speedily  diminished  by  the  action  of  con- 
ducted heat,  but  also  bears  a proportion  to  the  general  external 
temperature  of  the  atmosphere,  and  when  the  air  has  not  its  due 
amount — as  when  clear  frosty  air  is  heated — it  is  felt  to  be  dry, 
and  powerfully  absorbent  of  moisture.  To  make  the  atmosphere  of 
a winter  room,  therefore,  congenial  to  man’s  nature,  it  is  generally 
necessary  to  give  it  additional  moisture  as  well  as  heat.  This 
is  easily  done,  by  placing  on  or  near  the  thermometer-stove,  a 
vessel  containing  water,  into  which  a,  piece  of  linen  or  cotton 
cloth,  hanging  from  any  fit  support,  may  dip.  The  cloth,  by 
absorbing  the  water,  as  a lamp-wick  absorbs  oil — which  it  does 
more  readily  for  having  been  dipped  into  a solution  of  potash — is 
always  wet,  and  giving  out  moisture  to  the  air.  The  quantity 
may  be  determined  by  the  extent  of  cloth  exposed,  and  may  be 
varied  by  what  a sailor  would  call  letting  out  or  taking  in  a reef. 
A surface  of  six  inches  square  will  suffice  for  an  ordinary  room. 
The  suspended  cloth  may  be  concealed  from  view  by  any  graceful 
screen,  as  by  a tower-shaped  cover  of  porcelain,  open  above  and 
below,  to  favour  the  passage  of  air.  Invalids,  requiring  to  pay 
particular  attention  to  this  point,  may  be  directed  by  a hygrometer, 
which  will  always  declare  the  exact  degree  of  humidity  existing 
in  the  air.  As  in  England,  between  a north-east  wind — which,  to 
most  persons,  is  so  disagreeable,  and  to  many  so  hurtful — and  a 
south-west  wind,  of  the  same  temperature — which,  on  the  con- 
trary,  is  to  the  sense  of  almost  everybody,  bland  and  refreshing 
— the  chief,  if  not  the  only  difference,  is  the  proportion  of  mois- 
ture ; means  which  enable  us  to  control  this  as  well  as  the  tem- 
perature of  the  air,  may  almost  be  termed  means  of  calling  up  at 
will,  or  of  manufacturing,  a south-west  wind.” 

Thus,  the  stove,  instead  of  being  regarded  as  a 
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cause  of  evil  in  this  respect,  may  be  considered  as 
greatly  promotive  of  comfort  and  of  health. 

If  the  vase  at  the  top  of  Mr.  Edwards’  stoves  is 
not  found  to  be  sufficient,  the  evaporation  may  be  in- 
creased by  placing  a flat  dish  of  water  beneath  the 
bottom. 

Another  arrangement  for  this  purpose  is  that  con- 
sisting in  a trough  of  water  with  a roller  moving  in 
it,  and  a similar  roller  forming  a windlass  about  two 
feet  above.  Between  the  windlass  and  the  roller  an 
endless  piece  of  towelling  revolves.  The  bottom  of 
the  towel  passing  of  course  through  the  water,  it  is 
only  necessary  to  turn  the  windlass  a few  times  in 
order  to  make  the  whole  wet,  and  this  process  may 
be  repeated  as  often  as  necessary.  The  vapour  con- 
stantly arising  from  the  cloth,  (if  sufficient  in 
extent,)  will  make  good  the  want  of  humidity  in  the 
stove-heated  air. 

This  apparatus,  although  compared  to  a “ round 
towel,”  need  not  at  all  resemble  that  article  of  domes- 
tic convenience,  but  may  be  constructed  in  as  orna- 
mental a manner  and  of  just  such  proportions  as  are 
desired. 

The  most  economical  method  of  using  the  close 
stove,  and  one  by  which  every  particle  of  heat  may  be 
rendered  available,  is  to  extend  the  flue  pipe  through 
the  room  or  building,  so  that  all  the  warmth  may  be 
diffused  before  the  vapour  or  gas  is  finally  ejected:  a 
great  objection  to  this  is  the  unsightly  character  of 
ordinary  flue  pipes,  which  we  are  glad  to  conceal  in 
the  nearest  chimney.  Some  persons  whiten  them,  so 
that  they  may  more  nearly  correspond  with  the  ceiling 
and  be  less  conspicuous.  This  is  very  unphilosophical, 
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as  a dark  and  rough  surface  will  radiate  heat  far  more 
readily  than  one  light  and  smooth.  Perhaps  if  the  at- 
tention of  manufacturers  were  directed  to  this  subject, 
an  ornamental  pipe  might  be  devised,  combining  these 
qualities,  and  yet  being  a little  more  graceful  than  the 
tall  and  unbroken  lengths  of  black  tube,  which  have 
such  an  awkward  appearance  in  churches  and  build- 
ings where  they  are  sometimes  seen. 

The  best  plan  which  has  been  hitherto  adopted  is 
to  have  the  flue  pipe  bronzed,  by  which  its  appear- 
ance is  considerably  improved. 

The  stoves  made  by  Mr.  Edwards  may  have  some 
advantages  over  those  described  by  Dr.  Arnott,  from 
which  they  differ  considerably,  (as  may  be  seen  by  a 
reference  to  the  drawing  and  description,1)  although 
really  constructed  upon  the  same  principle.  In  using 
these  it  will  be  most  important  to  guard  against  the 
possibility  of  their  being  overheated,  otherwise  this 
may  arise  to  a very  serious  and  dangerous  extent,  by 
the  ashpit  door  being  left  open,  or  the  valve  falling 
off  the  flanch  upon  which  it  is  fixed. 

It  has  been  already  stated,  that  the  observations 
here  made  are  the  result  of  personal  experience. 
One  of  these  stoves,  upon  its  arrival,  was  immediately 
fixed,  and  shortly,  some  alarm  was  excited  by  its 
getting  very  hot ; this  was  discovered  to  arise  from 
the  ashpit  door  having  been  strained  in  the  journey, 
which  prevented  its  fitting  perfectly  air-tight.  The 
injury  being  rectified,  in  order  to  avoid  all  possibility 
of  danger,  a stone  slab  2 feet  square  and  3 inches 
thick  was  placed  beneath  the  stove,  although  it  was 
intended  to  stand  upon  the  floor. 

1 See  Appendix  of  Plates,  No.  66. 
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The  event  proved  that  this  precaution  was  not  un- 
necessary. for  within  a week  the  ashpit  door  was  left 
open.  On  entering  the  room  some  hours  afterwards, 
it  was  found  the  thermometer  stood  above  80°,  the 
carpet  at  some  distance  in  front  of  the  stove  was  warm, 
the  cement  joining  round  the  bottom  had  parted,  and 
the  cast  iron  basement  was  split. 

The  door  being  closed,  and  this  fissure  immediately 
stopped  with  putty,  the  supply  of  air  was  limited,  and 
shortly  the  temperature  of  the  stove  began  to  lower. 
Had  it  not  been  for  the  stone  slab  projecting  on  every 
side  some  inches,  and  the  entire  insulation  of  the  flue 
pipe,  it  is  probable  that  the  most  serious  consequences 
might  have  ensued.  Yet  these  stoves  are  frequently 
placed  upon  boarded  floors  or  with  merely  a thin 
piece  of  sheet-iron  between.  This  is  very  imprudent, 
and  the  manufacturer  should  always  recommend  the 
above  precaution. 

It  is  not  well  to  open  the  ashpit  door  frequently  to 
ascertain  the  state  of  the  fire ; this  may  be  discovered 
by  feeling  the  stove  and  the  flue  pipe  with  the  hand, 
and  by  practice  as  readily  as  a medical  attendant  judges 
of  the  patient  by  his  pulse.  The  door  should  not  be 
opened  except  to  rake  the  fire  or  to  remove  the  ashes, 
as  if  only  opened  for  an  instant,  it  is  sufficient  to  fill 
the  base  with  air,  a quantity  which  would  be  a long 
time  passing  through  the  well  regulated  valve. 

It  must  not  be  supposed  that  because  so  little  of 
laborious  attention  is  required,  that  therefore  all  care 
and  observation  can  be  dispensed  with.  rIhis  is  not 
the  case,  for  very  trifling  circumstances  will  sometimes 
interfere  with  the  proper  action  of  the  valve,  and  if 
this  is  not  immediately  perceived,  the  stove  will  become 


PRIZE  ESSAY. 


61 


overheated,  though  not  to  any  dangerous  extent.  It 
should  not  be  deemed  too  much  trouble  on  entering  a 
room  which  may  have  been  left  some  hours,  just  to 
place  the  hand  upon  the  stove  and  look  at  the  ther- 
mometer; this  will  take  far  less  time  than  stirring  up 
an  ordinary  fire,  and  will  at  once  indicate  how  matters 
are  going  on  within.  When  a stove  has  become  a 
little  too  hot  by  the  action  of  the  valve  being  impeded 
for  a time,  the  fire  will  be  very  likely  to  go  out  upon 
the  valve  action  being  restored,  and  therefore  should 
he  watched.  It  would  be  well  that  more  pains  should 
be  taken  with  the  air  regulators  than  appears  to  he 
bestowed,  as  indeed  this  is  the  main  feature  of  the 
stove,  and  surely  such  a simple  contrivance  could  be 
manufactured  with  sufficient  care  to  prevent  the  pos- 
sibility of  its  becoming  fixed  by  friction  or  other 
cause.  For  the  purpose  of  extinguishing  the  fire 
some  little  arrangement  might  be  added,  by  which  the 
air  passage  could  be  stopped  at  will,  and  the  balance 
thrown  out  of  gear  during  the  summer,  to  avoid  the 
constant  ticking  and  vibration. 

The  balance  of  the  valve  is  so  extremely  delicate, 
that  the  slightest  friction  will  interrupt  its  movement; 
if  therefore  the  thermometer  should  indicate  a higher 
temperature,  or  if  the  top  of  the  stove,  or  especially 
the  flue  pipe,  is  hotter  than  usual,  the  valve  should 
be  immediately  examined.  Indeed  so  dependant  is 
the  stove  upon  the  condition  of  the  valve,  that  a spare 
one  should  be  kept  at  hand,  or  instead,  a piece  of  soft 
wood  in  the  shape  of  a long  cone,  to  drive  into  the 
hole,  upon  the  removal  of  the  valve,  in  case  it  should 
become  injured  by  any  means,  and  thereby  to  exclude 
all  air.  This  is  very  important,  as  any  interruption 
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of  its  action  will  almost  certainly  cause  the  over- 
heating of  the  stove.  Should  this  occur,  it  is  hopeless 
to  permit  it  to  burn  out , it  being  generally  full  of 
coals.  No  other  means  therefore  are  at  hand  of 
extinguishing  the  fire,  but  by  preventing  the  access 
of  any  air,  as  the  application  of  water  would  be 
attended  with  great  damage  to  the  iron,  and  also  the 
brick  lining. 

It  is  hoped  that  these  remarks  will  not  tend  in  any 
way  to  disparage  this  invention,  but  will  only  prove 
that  mechanism,  the  most  useful  and  beautifully 
adapted  to  its  end  and  purpose,  is  often  very  sus- 
ceptible of  injury. 

The  small  amount  of  air  required  to  support  the 
combustion  which  warms  a large  room,  is  a matter  of 
surprise  to  many,  and  as  the  whole  might  enter  at  an 
opening  half  an  inch  in  diameter,  it  has  been  sup- 
posed that  the  flue  pipe  may  be  proportionately  small, 
and  the  danger  of  overheating  thereby  prevented; 
this,  however,  would  not  be  possible,  if  a statement 
made  in  the  Appendix  to  a Tract,  published  by 
Mr.  A.  Gordon,  be  correct.  “ That  the  volume  of 
the  gases  into  which  one  cubic  foot  of  anthracite  coal 
was  decomposed,  was  219,250  cubic  feet.”  When 
the  fire  is  burning  briskly,  this  gas  becomes  very 
inflammable  upon  the  introduction  of  fresh  air,  and 
occasionally  upon  opening  the  top  of  the  stove  a 
flame  will  burst  out.  This  is  quite  harmless,  except 
to  any  one  who  happens  to  be  looking  into  it  at  the 
time,  and  then  injury  may  result. 

The  stove  should  be  filled  up  every  morning,  other- 
wise the  fire  may  be  extinguished  by  putting  on  more 
than  a day’s  consumption,  especially  if  the  coal  is 
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small ; this  is  also  one  method  of  regulating  the  heat, 
as  the  larger  the  supply  of  coal  in  the  stove,  the  less 
heat  it  will  give  out.  Combustion  may  be  further 
retarded  by  allowing  the  ashes  to  collect  at  the 
bottom,  merely  “ pricking  ” gently  between  the  bars 
to  let  them  fall  through. 

It  frequently  happens  on  looking  into  the  ashpit 
door,  that  no  fire  at  all  is  visible.  The  least  spark  or 
red  coal  falling  through,  will  sufficiently  indicate  that 
all  is  right,  and  a passage  for  the  air  having  been 
provided,  combustion  will  steadily  proceed. 

“As  so  little  air  ascends  the  flue,  the  opening  at  the  top  of 
ordinary  chimneys,  as  well  as  their  general  width,  is  too  great.  It 
answers  a good  purpose  to  put  on  the  chimney-pot  a conical  cap, 
with  the  apex  cut  off,  so  as  to  leave  an  opening  of  only  four  inches 
diameter. 

“Were  this  stove  to  be  adopted  generally  in  England,  conse- 
quences of  no  ordinary  importance  would  follow — 1st.  The  great 
saving  of  coal.  This  substance,  unlike  corn,  of  which  every  season 
brings  a new  supply,  exists  in  any  country  in  a limited  quantity 
tending  to  exhaustion  ; and  in  England,  owing  to  the  recent  pro- 
digiously multiplied  uses  of  it  in  locomotion,  and  our  manufactures 
and  arts,  the  consumption  has  enormously  increased.  Any 
method  which  would  lessen  this  by  one-half,  would  be  equivalent 
to  the  discovery  of  as  many  more  coal-beds  in  the  country  as  exist 
at  present.  2nd.  In  London  the  carbonic-acid  gas  discharged  into 
the  atmosphere  would  be  equally  reduced,  and  nearly  all  visible 
smoke  would  cease,  for  the  stove  makes  none.  At  present,  over 
London,  at  any  instant  is  to  be  seen  floating  in  the  atmosphere  as 
smoke,  many  chaldrons  of  the  most  precious  part  of  our  coal,  that 
portion,  in  fact,  which,  with  proper  management,  is  convertible 
into  gas  for  lights.  Authors  have  calculated  that  one-eighth  of  all 
the  coal  brought  to  London  escapes  in  this  way.  3rd.  There 
might  be  great  increase  of  domestic  comfort  among  the  poorer 
classes,  to  whom  want  of  warmth  is  one  of  the  greatest  miseries, 
often  driving  them  to  the  destructive  alternative  of  dram-drinking  ; 
or  at  least,  to  frequenting  heated  public-houses,  because  there  is 
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not  warmth  at  home.  4th.  If  good  ventilation  were  superadded, 
a great  proportion  of  the  winter  diseases  of  the  people,  both  rich 
and  poor,  might  disappear.  During  the  prevalence  of  influenza 
in  late  years,  houses  warmed  uniformly  by  steam  or  hot  water, 
have  been  found  to  give  almost  perfect  security  to  their  inhabitants. 

“ There  are  now  in  the  arts  of  civilized  life,  so  many  examples 
of  mechanical  arrangements,  which  cause  the  few  simple  and 
unconscious  forces  of  nature  to  perform  work  of  the  greatest  com- 
plexity and  nicety,  that  we  have  ceased  to  wonder  at  them  ; other- 
wise, even  the  arrangements  in  a self-regulating  stove  might  not 
be  contemplated  without  considerable  interest.  We  know  the 
difficulty  to  human  head  and  hands  of  managing  a common  fire,  so 
as  to  have  even  an  approach  to  regular  action,  and  if  the  fire  be 
wanted  through  the  night  and  day,  at  least  two  persons  must  be 
employed  about  it  ; but  here  we  see  a simple  apparatus,  which,  if 
a few  pounds  of  fuel  be  entrusted  to  it  in  the  morning,  will  so  use 
it  during  the  four-and-twenty  hours,  that  the  most  able  chemist 
could  not  equal  the  perfection  of  its  performance — and  all  the 
valuable  results  spring  from  the  rising  and  falling  of  a little  float 
on  the  surface  of  the  mercury,  as  some  confined  air  is  more  or  less 
expanded  by  heat.  And  still  farther,  this  float  will,  if  desired, 
ring  a bell  to  call  for  assistance  when  any  accident  occurs  to  the 
stove,  which  it  cannot  itself  remedy — as  when  the  servant  has 
forgotten  to  supply  fuel  at  the  proper  time,  or  to  rake  the  fire,  or 
has  negligently  left  the  ashpit  door  open.  In  these,  and  in  any  other 
cases  of  disordered  action,  the  stove  necessarily  becomes  either  too 
hot  or  too  cold,  and  the  little  float  mentioned,  then  either  rising 
above,  or  falling  below  its  proper  limits,  may  release  the  detent  of 
an  alarum  bell,  and  so  compel  attention.” 

Mr.  Plimsoll  exhibited  an  improved  arrangement1 
for  the  injection  of  hot  air  into  buildings,  and  as  this 
may  in  some  cases  be  advantageously  adopted  in 
connexion  with  the  “ double  current  heating  and 
ventilation  ” hereafter  described,  it  deserves  attention. 

In  an  ordinary  warming  apparatus,  the  “ cockle,” 
within  which  the  fire  is  made,  and  around  and  over 

1 See  Appendix  of  Plates,  No.  (59. 
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which  the  air  passes  to  be  heated,  is  enclosed  in 
brick-work.  Flues  conduct  the  cold  air  to  the 
exterior  surface  of  the  “ cockle,”  between  which,  and 
the  brick-work  encasing  it,  an  interval  of  three  or 
four  inches  is  left. 

It  must  be  borne  in  mind  that  in  the  plans  generally 
adopted,  the  passage  of  the  air  when  hot  depends  only 
upon  its  diminished  specific  gravity.  It  has  therefore 
been  found  necessary  to  place  the  apparatus  in  a cellar, 
or  some  other  situation  much  lower  than  that  in  which 
the  warmth  is  required  so  as  to  give  a considerable 
ascent  to  the  heated  air,  otherwise  the  arrangement 
soon  becomes  almost  inoperative. 

Another  cause  of  inefficiency,  is  that  the  pipes 
hitherto  employed  in  conveying  the  hot  air,  have  been 
of  a character  quite  unfit  for  that  purpose.  These 
should  of  course  be  the  very  opposite  to  those  used 
for  the  Arnott  stove,  if  it  be  desired  to  convey 
the  heat  undiminished  to  its  destination ; and  this 
Mr.  Plimsoll  attains  by  coating  the  pipes  with  a 
white  enamel,  possessed  in  a high  degree  of  non- 
radiating qualities. 

The  brick- work  is  dispensed  with  by  enclosing  the 
“cockle”  in  sheet-iron,  coated  with  the  same  enamel 
— this  is  again  enclosed  at  a distance  of  three  inches 
for  greater  efficiency. 

A “fan”  similar  to  those  used  for  blowing  furnace 
fires,  is  employed  to  propel  the  heated  air,  and  by  this 
means  large  buildings  may  be  quickly  warmed.  The 
fan  may  be  worked  either  by  hand  or  machinery. 

If  the  apparatus  is  fixed  at  any  considerable  distance, 
the  smoke  pipe  may  be  enclosed  within  the  hot  air 
pipe,  which  will  still  further  economise  the  heat. 
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By  this  invention  the  temperature  of  large  and 
crowded  buildings  and  workshops  can  be  reduced  in 
hot  weather,  as  well  as  warmed  in  cold,  simply  by 
winding  wet  canvas  around  the  tubing.  The  evapora- 
tion of  the  moisture  causes  a very  rapid  radiation  of 
the  heat  of  the  air  within  the  pipe,  which  can  then 
be  poured  into  the  building  at  proper  places  as  low  as 
40  degrees  Fahrenheit. 

The  absence  of  all  brick-work,  and  the  consequent 
facility  with  which  this  apparatus  may  be  removed 
from  place  to  place,  are  considerable  advantages. 

“ It  is  quite  true  that  in  most  plans  hitherto  adopted  for  the 
distribution  of  hot  air,  it  has  been  much  vitiated  by  being  over- 
heated ; it  is  air  driven  against  the  surface  of  iron  plates,  or 
vessels,  nearly  red  hot,  and  then  diluted  with  colder  air  before 
being  admitted  to  the  apartment,  which,  in  the  winter  of  1805-6, 
affected  the  health  of  the  200  persons  occupying  the  Long  Room 
in  the  Custom  House  so  seriously  as  to  draw  public  attention  to 
the  subject.  In  any  case  of  sending  very  heated  air  into  an  apait- 
ment,  (unless,  contrary  to  common  practice,  it  be  admitted  by 
many  openings,)  it  does  not  mix  readily  with  the  air  already 
there,  but  rises  at  once  as  a distinct  mass  or  current  to  the  ceiling, 
and  is  then,  in  great  part  lost,  by  passing  away  in  the  ventilation.” 

A new  arrangement  for  warming  is  just  announced 
under  the  name  of  “ Sylvester’s  Patent  Gill  Stove,” 
manufactured  by  Stuart  and  Smith.  The  principle 
is  very  good,  and  is  fundamentally  the  same  as 
Dr.  Arnott’s,  viz.,  to  keep  the  external  surface  at  a 
low  temperature.  Instead  of  this  being  accomplished 
by  the  thermometer  or  balance-valve  regulating  the 
supply  of  air,  the  superficial  covering  of  the  stove  is 
greatly  extended  in  proportion  to  the  internal  surface, 
by  placing  outwardly  a succession  of  “ gills”  or  ridges. 
By  this  means  nearly  twelve  times  as  much  iron  is 
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exposed  to  the  air  as  comes  in  contact  with  the  fire? 
and  although  this  is  burning  briskly,  being  composed 
of  common  coal,  the  “ cockle”  it  is  said  cannot  be 
over-lieated. 

The  danger  of  sending  currents  of  very  hot  air 
through  parts  of  buildings  in  which  there  is  wood, 
has  been  frequently  proved,  as  in  the  destruction  of 
the  Houses  of  Parliament — of  the  costly  Mechanic#’ 
Institute  in  Liverpool — and  more  recently,  in  the  fires 
at  Doncaster  Church  and  Windsor  Castle.  The 
British  Museum  and  National  Gallery  being  both 
partially  heated  by  flues,  it  is  to  be  hoped  that  these 
recent  conflagrations  will  awaken  architects  and 
builders  to  the  extreme  importance  of  providing 
against  emergencies  of  over-heating,  which  it  seems 
impossible  effectually  to  prevent  for  any  length  of 
time.  It  often  happens  that  these  arrangements  are 
coeval  with  the  original  construction  of  the  edifice, 
and  are  so  hidden  in  their  character,  and  inaccessible 
in  their  position,  that  unless  some  map  or  plan  of 
their  direction  be  preserved,  the  occupants  of  the 
mansion  are  as  ignorant  of  where  the  heat  comes 
from  and  goes  to,  as  of  the  network  of  drains  and 
sewers  beneath  the  surface.  Together  with  such  a 
plan,  which  ought  to  be  found  in  every  house,  the 
particulars  should  be  recorded  of  all  pipes,  whether 
foi  water,  gas,  or  cold  or  heated  air,  which  may  lie 
concealed  within  the  building. 

Such  accidents  as  those  above  alluded  to  however 
aie  not  absolutely  unavoidable.  It  is  possible  to 
waim  air  moderately,  by  means  which  shall  certainly 
prevent  the  temperature  from  exceeding  212°,  and 
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then,  by  unfailing  mechanical  agency  to  distribute  it 
as  may  be  desired. 

“There  is,  however,  a general  direction,  that  any  hot  air  enter- 
ing a crowded  room,  should  be  less  heated  by  two  or  three  degrees 
than  the  air  of  the  room  itself,  for  otherwise,  it  will  at  once  ascend 
to  the  openings  in  the  ceiling,  and  thus  be  useless  to  the  company 
as  a warming  medium,  and  hurtful  by  preventing  the  proper 
ventilation.” 


Experiments  have  proved  that  gas  is  an  economical 
heating  agent,  and  it  has  recently  been  rendered 
available  for  warming  by  the  ordinary  open  fire-place. 
Dr.  Bachhoffner  has  invented  a stove  grate,  in  which 
a fire  is  produced  having  all  the  appearance  of  that 
from  common  coal.  A stream  of  non-carbonized  gas, 
obtained  by  the  decomposition  of  water,  is  made  to 
pass  over  and  through  thin  flakes  or  layers  of  metal, 
(platina,)  throwing  out  a heat  far  greater  than  could 
be  got  from  the  same  body  of  coals.  The  flakes 
although  red  hot  are  indestructible.  Whilst  common 
gas  is  applicable  to  this  purpose,  that  obtained  from 
water  is  the  most  suitable,  and  it  has  been  calculated 
that  it  can  be  produced  atone  shilling  per  1000  cubic 
feet.  There  would  probably  be  a direct  saving  of 
expense  as  compared  with  the  cost  of  coals,  together 
with  the  further  advantage  of  avoiding  all  the 
nuisances  involved  in  the  domestic  use  of  that  kind 
of  fuel ; but  above  all,  the  curse  of  smoke  would  be 
greatly  diminished. 

The  deposit  of  soot  in  chimneys,  and  the  presence 
of  such  quantities  of  smoke  in  the  atmosphere  of 
towns,  arise  from  the  absence  of  sufficient  air,  in  the 
process  of  combustion,  to  convert  the  bituminous 
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vapour  or  gas  into  flame.  A successful  attempt  to 
remove  this  evil  has  been  made  by  Messrs.  Aitcliison, 
Evans,  and  Fearon,  who,  in  their  “Patent  Smoke 
Annihilator,”  bring  a current  of  air  immediately 
through  the  fire,  which,  coming  into  contact  with 
the  vapour  in  the  smoke  chamber,  produces  immediate 
ignition,  resulting  in  the  complete  combustion  of  the 
smoke.  Possibly  this  invention  might  be  adapted  to 
ordinary  fires. 

A Bill  is  now  before  the  House  of  Lords  (March 
1853)  in  reference  to  a Patent  obtained  by  Mr.  Donald 
Grant  some  time  since ; but  which  has  been  kept  in 
abeyance  until  now,  under  the  impression  that  it  would 
interfere  with  the  Provisions  of  the  Metropolitan 
Building  Act.  This  patent  is  for  a system  of  light- 
ing, heating,  and  ventilating  apartments  or  buildings 
by  the  ignition  of  coal  or  other  gas.  The  lighting  is 
by  chandeliers,  and  the  heating  by  stoves  of  peculiar 
construction  as  to  material,  being  chiefly  earthen, 
porcelain,  or  glass : by  this  plan  great  economy  of 
light  and  heat  is  said  to  be  obtained. 

Evidence  has  been  taken  before  the  House  of 
Lords  upon  the  subject ; and  Dr.  Lyon  Playfair  and 
Professor  Phillips,  F.R.S.,  have  been  engaged  to  test 
the  efficiency  and  safety  of  this  invention.  The 
result  of  their  investigation  has  been  satisfactory,  and 
one  of  these  improved  ventilators  is  in  operation  at 
the  Carlton  Club  House,  Pall  Mall. 

The  object  of  the  apparatus  as  stated  in  the  bill  is, 
“ (amongst  other  results  beneficial  to  health  and  pro- 
perty,) for  conveying  the  noxious  products  of  gaseous 
combustion  and  respiration  through  the  ceilings  of 
buildings,  into  the  external  atmosphere:”  A clause 
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is  also  introduced,  to  the  effect  that  all  buildings 
hereafter  erected  are  to  have  a foul  air  tube  in  the 
ceiling  of  each  apartment. 

The  Patentee  has,  it  is  supposed,  provided  against 
the  probability  that  these  pipes  would  become  inlets 
for  cold  air  when  fires  were  lighted  in  the  winter.1 

Gas  possesses  a peculiar  advantage  from  the  ready 
manner  in  which  it  is  controlled,  available  in  its  full 
force  at  a moment’s  notice;  its  action  also  can  be 
instantly  suspended.  All  other  means  of  heating, 
including  also  the  open  fire,  are  connected  with  the 
inconvenience,  that  their  operation  cannot  be  imme- 
diately restrained,  when  in  the  evening,  gas  being 
introduced  for  light,  renders  additional  warmth 
generally  needless,  and  sometimes  unpleasant  in  the 
extreme. 

Messrs.  Feetham  and  Co.  exhibit  a very  elegant 
gas  stove  of  white  porcelain.  This  is  superior  to 
many  of  the  gas  stoves,  by  other  manufacturers,  in 
which  the  deterioration  of  the  air,  and  the  vapour 
caused  by  combustion  are  entirely  overlooked,  no 
provision  for  a chimney  being  made.  The  porcelain 
however  will  not  conduct  the  heat  so  rapidly  as  a 
surface  dark  and  rough. 

In  the  construction  of  some  of  the  open  fire- 
places, the  design  has  been  to  bring  the  body  of  fire 
forward  into  the  room  as  much  as  possible,  without 
diverting  the  passage  of  the  smoke.  This  object 
appears  to  be  very  happily  obtained  in  a grate 
exhibited  by  Messrs.  Dean  and  Co.,  which  is  the 


1 Mr.  Grant  being  now  deceased,  communications  may  be  addressed  to 
Mr.  F.  W.  Lambert,  Albion  Foundry,  Northampton,  or  to  Mr.  Henry  Dircks, 
32,  Moorgate  Street,  in  whose  hands  the  patents  are  placed  for  disposal. 
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exact  reverse  of  many,  even  recently  constructed — 
the  back  is  quite  flat,  the  bars  projecting  outwards, 
in  the  form  of  a semi-ellipse.  The  surface  of  the  fire 
is  thus  increased,  and  the  whole  is  placed  in  front  of 
the  four  reflecting  cheeks.  This  appears  manifestly 
superior  to  the  round  back  and  flat  fronted  fire-places 
in  common  use.  The  execution  of  these  specimens  is 
very  elaborate,  and  for  ordinary  purposes  would  be 
too  expensive,  the  plain  black  being  about  £9  10s., 
and  if  with  ash-pan  and  ornamental  side  £25,  but  the 
principle  might  be  adopted  in  a much  cheaper  form. 

A handsome  fire-place  has  recently  been  patented 
by  Jobson  and  Co.,  of  Derby,  more  fully  embodying 
the  principle  of  the  Register  Stove  than  any  one 
before.  It  is  in  form  a section  of  a hollow  sphere  of 
polished  iron,  in  the  centre  of  which  the  fire  is  placed, 
as  in  a basket ; a very  small  aperture  receiving 
the  products  of  combustion.  As  from  its  shape  the 
air  presses  around  it  equally  on  all  sides,  the  danger 
of  smoking  is  prevented.  It  may  be  questioned 
whether  its  capacity  is  sufficient  to  warm  a large 
room,  and  it  has  sometimes  failed  in  this  respect  to 
meet  the  expectations  formed  of  it.  This  leads  to 
the  conclusion,  that  whilst,  by  a stove  of  this  kind, 
with  a very  contracted  throat,  the  draughts  in  a room 
are  lessened,  (the  amount  of  air  which  is  abstracted 
being  small,)  yet  that  air,  being  extremely  hot,  and 
entering  the  chimney  before  it  can  give  off  any  of  its 
heat  in  mixing  with  the  colder  air  of  the  apartment, 
may  cause  some  waste  in  this  particular. 

In  the  stoves  exhibited  by  Mr.  Jeakes  and 
Mr.  Pierce,  in  which  the  heat  is  diffused  from  earthen 
instead  of  metal  surfaces,  a principle  is  announced, 
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which  is  but  seldom  recognized,  although  it  has  been 
occasionally  made  use  of  for  many  years,  viz.,  the 
introduction  of  air  from  the  outside  of  the  building 
by  a flue  or  pipe. 

In  Jeakes’  “ Swedish  Ventilating  Stove,”  which  may 
be  seen  in  operation  at  51,  Great  Russell  street,  the 
air  is  made  to  pass  through  numerous  earthen  tubes, 
which  form  the  body  of  the  stove,  and  constitute 
the  heating  medium.  This  will  be  fully  understood 
upon  reference  to  the  lithograph.1  The  extent 
of  heating  surface  is  by  this  means  largely  increased, 
a stove  of  two  feet  square  and  three  feet  high  being 
said  to  contain  seventy  feet,  whereas  the  heating  surface 
exposed  by  ordinary  stoves  of  similar  dimensions, 
would  be  little  more  than  one-third  of  that  amount. 

Another  advantage  claimed  by  Mr.  Jeakes  is  the 
power  of  using  this  arrangement  with  an  open  or 
close  fire,  the  latter  of  which  can  be  maintained 
throughout  the  night  with  safety. 

Pierce’s  “ Pyro  Pneumatic  Ventilating  Stove 
Grate,”  which  is  shown  in  action  in  the  drawing,2 
is  of  a similar  character.  The  second  of  this  kind 
which  was  made,  was  fixed  at  the  Institution  of  the 
Society  of  Arts,  and,  after  due  trial,  they  awarded  to 
Mr.  Pierce  their  Silver  Medal,  which  was  presented 
by  II.  R.  H.  Prince  Albert. 

It  will  not  be  right  to  omit  a reference  to  Cundy’s 
Stove,  embodying  the  same  valuable  principles,  and 
which  may  perhaps  be  deemed  the  original  of  that 
last  named. 

It  is  somewhat  questioned  whether  the  principle  of 


1 See  Appendix  of  Plates,  No.  67. 


2 See  Appendix  of  Plates,  No.  68. 
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introducing  a fresh  current  of  air  to  the  grate  and 
chimney,  by  communication  with  the  external  atmos- 
phere has  been  fully  appreciated,  or  its  value  rightly 
understood.  Open  fires  have  been  objected  to,  for 
causing  draughts,  and  closed  stoves  have  occasionally 
been  substituted,  air  being  introduced  under  them  from 
without  to  ventilate  the  room ; but  the  primary 
occasion  of  these  draughts  as  well  as  that  of  many 
smoky  chimneys,  and  the  frequent  failure  of  attempts 
to  carry  off  vapour  from  gas  burners,  by  pipes,  into 
the  open  air,  has  frequently  been  altogether  over- 
looked, viz. : — mechanical  exhaustion  of  the  air  in  the 
apartment  by  excessive  rarefaction  in  the  chimney , 

For  the  purpose  of  drawing  attention  to  the 
improvement  adopted  in  Mr.  Jeakes’  and  also 
Mr.  Pierce’s  stove,  to  which  the  jury  have  awarded 
a medal  and  “ special  approbation,”  it  may  not  be 
unsuitable  here  to  copy  a paper  which  the  author 
brought  to  London  on  visiting  the  Exhibition,  in 
order  to  submit  to  some  manufacturers  of  stoves, 
supposing  its  suggestions  to  be  wholly  new. 

“ For  the  well-being  of  fires  generally,  a constant 
draught  or  supply  of  air  is  necessary,  not  merely  to 
support  combustion,  but  also  to  supply  the  partial 
vacuum  at  the  bottom  of  the  chimney , caused  by  the 
ascent  of  the  air,  which  is  highly  rarefied  by  excessive 
heat.  The  air  in  the  chimney  being  thus  rarefied  and 
heated,  to  a degree  far  above  that  in  the  room , the 
atmosphere  is  exhausted,  and  in  fact  pumped  out  of 
the  apartment ; thus  the  pressure  of  the  external  air 
is  much  increased,  and  this  is  perceived  by  a strong 
current  entering  at  every  hole  and  crevice.  When  a 
door  is  opened  the  draught  is  extremely  inconvenient, 


74 


PRIZE  ESSAY. 


and  has  the  effect  of  immediately  reducing  the 
temperature,  causing,  of  course,  much  waste  of  heat. 
To  obviate  this  is  the  design  of  the  present  suggestion, 
viz.,  to  introduce  the  air  necessary  to  support  combus- 
tion in  the  grate,  and  to  supply  the  rarefaction  in  the 
chimney,  not  from  the  front  of  the  fire-place,  as  is 
now  universal,  (thereby  drawing  out  of  the  room  the 
air  which  has  just  been  warmed,)  but  from  the 
atmosphere  outside  the  apartment,  by  means  of  a 
pipe  or  flue  laid  beneath  the  floor,  and  under  the 
hearth-stone,  and  opening  behind  the  grate,  a space 
being  left  here,  carefully  covered  at  the  top,  so  as  to 
prevent  any  direct  communication  between  the  pipe 
beneath  the  floor  and  the  flue  of  the  chimney.  In 
order  to  introduce  air  into  the  chimney,  to  carry  up 
the  smoke,  without  making  so  large  a demand  upon 
the  warmed  air  in  the  apartment,  which  now  under 
the  present  arrangement  of  open  fire-places,  as  soon 
as  heated  in  the  grate,  rushes  wastefully  up  the 
chimney,  the  front  edge  of  the  stove  or  fire-place 
opening,  should  be  perforated  or  have  a narrow  space 
wholly  or  partially  round  it.  From  these  perforations 
or  spaces  at  the  back  of  the  face  of  the  stove,  and 
between  the  outer  edge  of  the  face  and  the  surround- 
ing slips,  would  flow  a constant  current  of  cold  air; 
this  would  direct  itself  towards  the  fire  and  chimney, 
and  thus  become  the  upward  current.  The  reason  for 
having  the  perforation  round  the  front  edge  of  the 
fire-place  opening  is  this,  that  the  smoke  from  the  fire 
may  he  embraced  by  the  draught  of  air  and  carried 
up  the  chimney ; if  they  were  in  any  other  position 
this  might  not  be  accomplished,  and  the  smoke  might 
be  sometimes  driven  into  the  room.” 
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A double  set  of  grate  bars  under  the  fire  would  be 
very  useful,  one  set  to  be  withdrawn,  and  replaced  by 
the  other  at  intervals,  when  the  bottom  of  the  fire 
gets  choked  with  dust ; thus  allowing  the  small  ashes 
to  fall  through  without  the  wasteful  application  of  the 
poker  or  the  shovel,  which  pulverizes  the  coal.  This 
double  set  might  work  upon  a rod  like  a hinge,  and 
pass  one  through  the  other,  thus  shifting  the  support 
of  the  fire  without  at  all  disturbing  its  position,  but 
merely  removing  the  dust  from  under  it. 

In  concluding  this  chapter  it  may  be  safely  stated, 
that  for  Banks,  a superior  stove  would  be  found  very 
suitable.  The  circulation  of  the  blood  in  some 
gentlemen  is  so  much  more  rapid  than  in  others,  that 
there  is  rarely  perfect  unanimity  in  managing  the  fire; 
one  opening  the  windows,  whilst  another  puts  on 
coals.  The  chilness  of  the  office  on  winter  mornings 
is  objectionable,  to  say  nothing  of  the  half-hourly 
attention  required  by  an  open  fire,  whilst  the  Arnott 
stoves  exhibited  by  Mr.  Edwards,  as  already  seen, 
need  replenishing  but  twice  in  twenty-four  hours, 
and  yet  preserve  a uniform  temperature  for  months 
together. 

VENTILATION. 

To  ensure  success  in  the  pursuit  of  any  object,  it  is 
essential  that  the  general  principles  concerned  should 
be  distinctly  recognized  and  fully  understood;  and 
this  is  especially  important  in  endeavouring  to  secure 
agreeable  and  uninterrupted  ventilation.  The  causes 
which  operate  to  produce  changes  and  currents  in 
the  air  seem  to  be  purely  mechanical,  and,  whether 
within  doors  or  abroad,  to  be  produced  either  imme- 
diately or  indirectly  by  the  agency  of  heat. 
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In  the  process  of  respiration,  the  heat  generated  in 
the  lungs  has  been  made  most  beautifully  subservient 
to  this  end ; and  whilst  we  are  surrounded  by  the 
external  atmosphere  no  other  means  are  needed  to 
ensure  a constant  supply  of  pure  and  wholesome  air. 

For  the  ventilation  of  a room  or  building,  one  or 
other  of  two  means  must  be  adopted,  either  a pump 
or  rotatory  “ fan”  must  be  employed  to  extract  or  to 
introduce  air,  which  plan  will  be  further  referred  to 
hereafter,  or  heat  must  be  rendered  available  for  the 
same  purpose — the  effect  and  indeed  the  principle  of 
operation  are  very  much  the  same,  only  that  the 
power  employed  is  different ; in  the  one  case  the 
pump  being  worked  by  the  hand  or  some  other  agency, 
and  in  the  other,  the  end  being  attained  by  the  different 
specific  gravity  of  hot  and  cold  air.  The  heated  flues 
and  chimneys,  existing  in  all  houses,  afford  great 
facilities  for  ventilation  ; and,  where  open  fire-places 
are  used,  it  is  to  the  chimneys  and  flues,  and  to  them 
alone,  that  we  must  look  for  the  means  of  getting 
rid  of  vitiated  air. 

The  following  letter  from  Dr.  Arnott,  which 
appeared  in  the  Times  of  25th  Sept.,  1849,  contains 
so  much  valuable  information,  and  hears  so  fully 
upon  the  doctrine  and  theory  of  this  important  sub- 
ject, that  no  apology  is  needed  for  its  introduction, 
the  more  especially,  as  it  was  the  suggesting  cause  of 
chimney  ventilators  being  introduced  : — 

To  the  Editor  of  the  Times. 

“ Sir — In  the  notification  from  the  Board  of  Health  respecting 
cholera,  reprinted  from  the  Gazette , in  your  paper  of  the  19th 
instant,  the  following  passage  occurs,  after  the  description  of  an 
ill-ventilated  dwelling: — ‘Under  such  circumstances,  considerable 
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and  immediate  relief  may  be  given  by  a plan  suggested  by 
Dr.  Arnott,  of  taking  a brick  out  of  the  wall  near  the  ceiling  of 
the  room,  so  as  to  open  a direct  communication  with  the  chimney. 
Any  occasional  temporary  inconvenience  of  down-draught  will  be 
more  than  compensated  by  the  beneficial  results  of  this  simple 
ventilating  process.’  As  applications  have  since  been  made  to  me 
for  further  information  on  this  subject,  I beg  through  your  paper 
— the  vehicle  of  so  much  good  to  the  public — to  give  the  following 
detail  respecting  the  contrivance  and  the  rationale  of  its  action. 

“ I assume  that  most  of  your  readers  already  understand,  or  will 
now  learn,  that  the  air  which  we  breathe,  and  which  is  used  to 
stuff  air-pillows,  consists  of  material  elements  as  much  as  the  water 
which  we  drink,  or  the  food  which  we  eat — indeed,  consists  alto- 
gether of  oxygen  and  nitrogen ; the  first  of  which  forms  also 
seven-eighths  by  weight  of  the  substance  of  water,  and  the  other 
nearly  one-fifth  by  weight  of  the  substance  of  flesh;  and  that 
there  is  surrounding  our  globe,  to  a depth  of  about  50  miles,  a 
light  fluid-  ocean  of  such  air  called  the  atmosphere,  into  which 
near  the  surface  of  the  earth  certain  impurities  are  always  arising 
from  the  functions  of  animal  and  vegetable  life,  and  the  decompo- 
sition of  substances  in  putrefaction,  combustion,  &c.,  just  as  into 
the  sea  and  great  rivers  some  impurities  are  always  entering  from 
the  shores — all  which  impurities,  however,  are  quickly  so  diluted 
or  dissipated  in  the  great  masses  as  to  become  absolutely  imper- 
ceptible, and  eventually,  by  the  admirable  processes  of  nature,  are 
decomposed  and  changed,  so  that  the  great  oceans  of  air  and  water 
retain  ever  their  state  of  perfection.  I assume  further,  that  your 
readers  know  that  fresh  air  for  breathing  is  the  most  immediately 
urgent  of  the  essentials  to  life,  as  proved  by  the  instant  death  of 
any  one  totally  deprived  of  it  through  drowning  or  strangulation  ; 
and  by  the  slower  death  of  men  compelled  to  breathe  over  again 
the  same  small  quantity  of  air,  as  when  lately  73  passengers  were 
suffocated  in  an  Irish  steamboat,  of  which  the  hold  was  shut  up  for 
an  hour  by  closely  covered  hatches;  and  by  the  still  slower  death, 
accompanied  generally  by  some  induced  form  of  chronic  disease,  of 
persons  condemned  to  breathe  habitually  impure  air,  like  the 
dwellers  in  crowded,  ill-ventilated  rooms,  and  foul  neighbourhoods  ; 
and,  lastly,  as  proved  by  the  fact,  that  pestilence,  oi  infectious 
diseases,  are  engendered  or  propagated  almost  solely  where  impu- 
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rities  in  the  air  are  known  to  abound,  and  particularly  where  the 
poison  of  the  human  breath  and  other  emanations  from  living 
bodies  are  allowed  to  mingle  in  considerable  quantity — as  instanced 
in  the  gaol  and  ship  fevers,  which  so  lately,  as  in  the  days  of  the 
philanthropist  Howard,  carried  off  a large  proportion  of  those  who 
entered  gaols  and  ships ; and  as  instanced  in  that  fearful  disease, 
which  at  the  black  Assizes  at  Oxford,  in  July,  1577,  spread  from 
the  prisoners  to  the  Court,  and  within  two  days  had  killed  the 
judge,  the  sheriff,  several  justices  of  the  peace,  most  of  the  jury, 
and  a great  mass  of  the  audience,  and  which  afterwards  spread 
among  the  people  of  the  town.  This  was  a fever  which  did  its 
work  as  quickly  as  the  cholera  does  now. 

“Assuming  that  these  points  are  tolerably  understood,  I shall 
proceed  to  show  that  from  faults  in  the  construction  and  manage- 
ment of  our  houses,  many  persons  are  unconsciously  doing,  in 
regard  to  the  air  they  breathe,  nearly  as  fishes  would  be  doing  in 
regard  to  the  water  they  breathe,  if  instead  of  the  pure  element  of 
the  vast  rivers  or  boundless  sea  streaming  past  them,  they  shut 
themselves  up  in  holes  near  the  shores  filled  with  water  defiled  by 
their  own  bodies  and  from  other  foul  sources.  And  I shall  have 
to  show  that  the  spread  of  cholera  in  this  country  has  been  much 
influenced  by  the  gross  oversights  referred  to. 

“ All  the  valued  reports  and  published  opinions  on  cholera  go 
far  to  prove  that  in  this  climate,  at  least,  any  foreign  morbific 
agent  or  influence  which  produces  it,  comes  comparatively  harm- 
less to  persons  of  vigorous  health,  and  to  those  who  are  living  in 
favourable  circumstances,  but  that  if  it  find  persons  with  the  vital 
powers  much  depressed  or  disturbed  from  any  cause,  and  even  for 
a short  time,  as  happens  from  intemperance,  from  improper  food 
or  drink,  from  great  fatigue  or  anxiety,  but  above  all  for  want  of 
fresh  air,  and  consequently  from  breathing  that  which  is  foul,  it 
readily  overcomes  them.  It  would  seem  as  if  the  peculiar  morbid 
agent  could  as  little,  by  itself,  produce  the  fatal  disease,  as  one  of 
the  two  elements  concerned  in  a common  gas  explosion,  namely, 
the  coal  gas  and  the  atmospheric  air,  can  alone  produce  the  explo- 
sion. The  great  unanimity  among  writers  and  speakers  on  the 
subject,  in  regarding  foul  atmosphere  as  the  chief  vehicle  or 
favourer,  if  not  a chief  efficient  cause  of  the  pestilence,  is  seen  in 
the  fact  of  how  familiar  to  the  common  ear  have  lately  become 
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the  words  and  phrases  ‘malaria,  filth,  crowded  dwellings,  crowded 
neighbourhoods,  close  rooms,  faulty  sewers,  drains,  and  cesspools, 
or  total  want  of  these,  effluvia  of  graveyards,’  &c.,  all  of  which 
are  merely  so  many  names  for  foul  air,  and  for  sources  from  which 
it  may  arise.  Singularly,  however,  little  attention  has  yet  been 
given  from  authority  to  the  chief  source  of  poisonous  air,  and  to 
means  of  ventilation,  by  which  all  kinds  of  foul  air  may  certainly 
be  removed. 

“ A system  of  draining  and  cleansing,  water  supply  and  flushing, 
for  instance,  to  the  obtainment  of  which  the  Board  of  Health  has 
hitherto  chiefly  devoted  its  attention,  can,  however  good,  influence 
only  that  quantity  and  kind  of  aerial  impurity  which  arises  from 
retained  solid  or  liquid  filth  within  or  about  a house,  but  it  leaves 
absolutely  untouched  the  other,  and  really  more  important  kind, 
which  in  known  quantity,  is  never  absent  where  men  are  breath- 
ing, namely,  the  filth  and  poison  of  the  human  breath.  This 
latter  kind  evidently  plays  the  most  important  part  in  all  cases  of 
a crowd,  and  therefore  in  such  catastrophes  as  that  of  the  Tooting 
School,  with  1100  children,  of  whom  nearly  300  were  seized  by 
cholera,  of  the  House  of  Refuge  for  the  Destitute,  and  of  the  two 
great  crowded  lunatic  asylums  here,  where  the  disease  made 
similar  havoc — for  places  so  public  as  these,  and  visited  daily  by 
numerous  strangers,  could  not  be  allowed  to  remain  visibly  impure 
with  solid  and  liquid  filth,  like  the  rookery  of  St.  Giles’,  and  other 
such  localities.  Now,  good  ventilation,  which,  (although  few  per- 
sons comparatively  are  as  yet  aware  of  the  fact,)  is  easily  to  be 
had,  not  only  entirely  dissipates  and  renders  absolutely  inert  the 
breath  poison  of  inmates,  however  numerous,  and  even  of  fever 
patients,  but  in  doing  this,  it  necessarily,  at  the  same  time  carries 
away  at  once,  all  the  first-named  kinds  of  poison,  aiising  fiom  bad 
drains,  or  want  of  drains,  and  thus  acts  as  a most  impoitant  sub- 
stitute for  good  draining,  until  there  be  time  to  plan,  and  safe 
opportunity  to  establish  such.  It  is  further  to  be  noted  that  it  is 
chiefly  when  the  poison  of  drains,  &c.,  is  caught  and  retained 
under  cover,  and  is  there  mixed  with  the  breath,  that  it  becomes 
very  active,  for  scavengers,  niglitmen,  and  gravediggers  who  work 
in  the  open  air,  are  not  often  assailed  with  disease ; and  in  foul 
neighbourhoods,  persons  like  butchers,  who  live  in  open  shops,  or 
policemen,  who  walk  generally  in  the  open  streets,  or  in  Palis,  the 
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people  who  manufacture  a great  part  of  the  town  filth  into  portable 
manure,  suffer  very  little. 

“ To  illustrate  the  efficacy  of  ventilation  or  dilution  with  fresh 
air,  in  rendering  quite  harmless  any  aerial  poison,  I may  adduce 
the  explanation  given  in  a report  of  mine  on  fevers,  (furnished  at 
the  request  of  the  Poor  Law  Commissioners  in  1840,)  of  the  fact, 
that  the  malaria  or  infection  of  marsh  fevers,  such  as  occur  in  the 
Pontine  marshes  near  Rome,  and  of  all  the  deadly  tropical  fevers, 
affects  persons  almost  only  in  the  night.  Yet  the  malaria  or 
poison  from  decomposing  organic  matters,  which  causes  these 
fevers,  is  formed  during  the  day  under  the  influence  of  the  hot 
sun,  still  more  abundantly  than  during  the  colder  night ; but  in 
the  day,  the  direct  beams  of  the  sun  warm  the  surface  of  the  earth 
so  intensely,  that  any  air  touching  that  surface  is  similarly  heated, 
and  rises  away  like  a fire  balloon,  carrying  up  with  it,  of  course, 
and  much  diluting,  all  poisonous  malaria  formed  there.  During 
the  night,  on  the  contrary,  the  surface  of  the  earth,  no  longer 
receiving  the  sun’s  rays,  soon  radiates  away  its  heat,  so  that  a ther- 
mometer lying  upon  the  ground  is  found  to  be  several  degrees 
colder  than  one  hanging  in  the  air  a few  feet  above.  The  poison 
formed  near  the  ground,  therefore,  at  night,  instead  of  being  heated 
and  lifted,  and  quickly  dissipated,  as  during  the  day,  is  rendered 
cold  and  comparatively  dense,  and  lies  on  the  earth  a concentrated 
mass,  which  it  may  be  death  to  inspire.  Hence  the  value,  in  such 
situations,  of  sleeping  apartments  near  the  top  of  a house,  or  of 
apartments  below,  which  shut  out  the  night  air,  and  are  large 
enough  to  contain  a sufficient  supply  of  the  purer  day  air  for  the 
persons  using  them  at  night,  and  of  mechanical  means  of  taking 
down  pure  air  from  above  the  house  to  be  a supply  during  the 
night.  At  a certain  height  above  the  surface  of  the  earth,  the 
atmosphere  being  nearly  of  equal  purity  all  the  earth  over,  a man 
rising  in  a balloon,  or  obtaining  air  for  his  house,  from  a certain 
elevation,  might  be  considered  to  have  changed  his  country,  any 
peculiarity  of  the  atmosphere  below,  owing  to  the  great  dilution, 
effected  before  it  reached  the  height,  becoming  absolutely  in- 
sensible. 

“INow,  in  regard  to  the  dilution  of  aerial  poisons  in  houses  by 
ventilation,  I have  to  explain,  that  every  chimney  in  a house  is 
what  is  called  a sucking  or  drawing  air-pump,  of  a certain  force? 
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and  can  easily  be  rendered  a valuable  ventilating  pump.  A 
chimney  is  a pump — first,  by  reason  of  the  suction  or  approach  to 
a vacuum  made  at  the  open  top  of  any  tube  across  which  the  wind 
blows  directly ; and,  secondly,  because  the  flue  is  usually  occupied, 
even  when  there  is  no  fire,  by  air  somewhat  warmer  than  the 
external  air,  and  has  therefore,  even  in  a calm  day,  what  is  called 
a chimney  draught,  proportioned  to  the  difference.  In  England, 
therefore,  of  old,  when  the  chimney  breast  was  always  made 
higher  than  the  heads  of  persons  sitting  or  sleeping  in  rooms,  a 
room  with  an  open  chimney  was  tolerably  well  ventilated  in  the 
lower  part,  where  the  inmates  breathed.  The  modern  fashion, 
however,  of  very  low  grates  and  low  chimney  openings,  has 
changed  the  case  completely,  for  such  openings  can  draw  air  only 
from  the  bottom  of  the  rooms,  where  generally  the  coolest,  the  last 
entered,  and  therefore  the  purest  air,  is  found,  while  the  hotter  air 
of  the  breath,  of  lights,  of  warm  food,  and  often  of  subterraneous 
drains,  &c.,  rises  and  stagnates  near  the  ceilings,  and  gradually 
corrupts  there.  Such  heated,  impure  air,  no  more  tends  down- 
wards again  to  escape  or  dive  under  the  chimney-piece,  than  oil 
in  an  inverted  bottle  immersed  in  water  will  dive  down  through 
the  water  to  escape  by  the  bottle’s  mouth ; and  such  a bottle  or 
other  vessel  containing  oil,  and  so  placed  in  water  with  its  open 
mouth  downwards,  even  if  left  in  a running  stream,  would  retain 
the  oil  for  any  length  of  time.  If,  however,  an  opening  be  made 
into  a chimney  flue,  through  the  wall  near  the  ceiling  of  the  room, 
then  will  all  the  hot  impure  air  of  the  room  as  certainly  pass  away 
by  that  opening,  as  oil  from  the  inverted  bottle  would  instantly  all 
escape  upwards  through  a small  opening  made  near  the  elevated 
bottom  of  the  bottle.  A top  window-sash,  lowered  a little,  instead 
of  serving,  as  many  people  believe  it  does,  like  such  an  opening 
into  the  chimney  flue,  becomes  generally,  in  obedience  to  the 
chimney  draught,  merely  an  inlet  of  cold  air,  which  first  falls  as  a 
cascade  to  the  floor,  and  then  glides  towards  the  chimney,  and 
gradually  passes  away  by  this,  leaving  the  hotter  impure  air  of  the 
room  nearly  untouched. 

“For  years  past  I have  recommended  the  adoption  of  such 
ventilating  chimney  openings  as  above  described,  and  I devised  a 
balanced  metallic  valve  to  prevent,  during  the  use  of  fires,  the 
escape  of  smoke  into  the  room.  The  advantages  of  these  openings 
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and  valves  were  so  manifest,  that  the  referees  appointed  under  the 
Euilding  Act,  added  a clause  to  their  bill,  allowing  the  introduction 
of  the  valves,  and  directing  how  they  were  to  be  placed,  and  they 
are  now  in  very  extensive  use.  A good  illustration  of  the  subject 
was  afforded  in  St.  James’  parish,  where  some  quarters  are  densely 
inhabited  by  the  families  of  Irish  labourers.  These  localities 
formerly  sent  an  enormous  number  of  sick  to  the  neighbouring 
dispensary.  Mr.  Toynbee,  the  able  medical  chief  of  that  dispen- 
sary, came  to  consult  me  respecting  the  ventilation  of  such  places, 
and  on  my  recommendation  had  openings  made  into  the  chimney 
flues  of  the  rooms  near  the  ceilings,  by  removing  a single  brick, 
and  placing  there  a piece  of  wire  gauze  with  a light  curtain  flap 
hanging  against  the  inside,  to  prevent  the  issue  of  smoke  in  gusty 
weather.  The  decided  effect  produced  at  once  on  the  feelings  of 
the  inmates  was  so  remarkable,  that  there  was  an  extensive  de- 
mand for  the  new  appliance,  and,  as  a consequence  of  its  adoption, 
Mr.  Toynbee  had  soon  to  report,  in  evidence  given  before  the 
Health  of  Towns  Commission,  and  in  other  published  documents, 
both  an  extraordinary  reduction  of  the  number  of  sick  applying  for 
relief,  and  of  the  severity  of  diseases  occurring.  Wide  experience 
elsewhere  has  since  obtained  similar  results.  Most  of  the  hospitals 
and  poor-houses  in  the  kingdom  now  have  these  chimney  valves  ; 
and  most  of  the  medical  men  and  others  who  have  published  of 
late  on  sanitary  matters  have  strongly  commended  them.  Had 
the  present  Board  of  Health  possessed  the  power,  and  deemed  the 
means  expedient,  the  chimney  openings  might,  as  a prevention  of 
cholera,  almost  in  one  day,  and  at  the  expense  of  about  a shilling 
for  a poor  man’s  room,  have  been  established  over  the  whole 
kingdom. 

“Mr.  Simpson,  the  registrar  of  deaths  for  St.  Giles’  parish,  an 
experienced  practitioner,  whose  judgment  I value  much,  related  to 
me  lately  that  he  had  been  called  to  visit  a house  in  one  of  the 
crowded  courts,  to  register  the  death  of  an  inmate  from  cholera. 
He  found  five  other  persons  living  in  the  room,  which  was  most 
close  and  olfensive.  He  advised  the  immediate  removal  of  all  to 
other  lodgings.  A second  died  before  the  removal  took  place,  and 
soon  after  in  the  poor-house  and  elsewhere,  three  others  died  who 
had  breathed  the  foul  air  of  that  room.  Mr.  Simpson  expressed 
to  me  his  belief  that  if  there  had  been  the  opening  described 
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above,  into  the  chimney  near  the  ceiling,  this  horrid  history  would 
not  have  been  to  tell.  I believe  so  too,  and  I believe  that  there 
have  been  in  London  lately  very  many  similar  cases. 

“ The  chimney  valves  are  part  of  a set  of  means  devised  by  me 
for  ventilation  under  all  circumstances.  My  report  on  the  venti- 
lation of  ships,  sent  at  the  request  of  the  Board  of  Health,  has 
been  published  in  the  Board’s  late  Report  on  Quarantine,  with 
testimony  furnished  to  the  Admiralty  as  to  its  utility  in  a convict 
ship  with  500  prisoners.  My  observations  on  the  ventilation  of 
hospitals  is  also  in  the  hands  of  the  Board,  but  not  yet  published. 
All  the  new  means  have  been  freely  offered  to  the  public,  but 
persons  desiring  to  use  them  should  be  careful  to  employ  competent 
makers. 

“ I am,  Sir,  your  most  obedient  servant, 

. “NEIL  ARNOTT.” 

“ Bedford  Square,  Sept.  22.” 

This  subject  is  one  of  such  vast  importance,  and 
yet  one  so  universally  disregarded,  that  considerable 
diffidence  is  felt  in  endeavouring  to  point  out  some  of 
the  plans  produced  at  the  Great  Exhibition  for  its 
accomplishment.  Fresh  air  has  been  well  described 
as  “ the  food  as  well  as  the  breath  of  life and  to 
those  who,  owing  to  their  inactive  pursuits,  breathe 
less  than  others,  it  is  more  important  that  the  quality 
of  the  air  should  be  most  unexceptionable.  Within 
the  last  three  or  four  years  only,  has  this  subject  been 
at  all  generally  considered;  but  lately  numbers  of 
interesting  books  and  pamphlets  have  been  published 
upon  it. 

Ventilation  seems  to  divide  itself  into  two  parts, 
quite  distinct  in  themselves,  yet  bearing  one  upon  the 
other,  viz.,  the  introduction  of  fresh  air,  and  the 
carrying  off  of  that  which  is  exhausted.  The  latter 
has  been  long  recognized,  and  to  some  extent  pro- 
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vicled  for  in  the  architecture  of  public  buildings,  by 
openings  in  roofs,  &c.;  although  in  most  Banking 
Establishments  even  this  seems  to  have  been  over- 
looked. The  former  has  been  too  frequently  disre- 
garded on  account  of  the  difficulty  of  accomplishing 
it  without  producing  inconvenience.  In  summer, 
the  evil  is  lessened,  as  windows  and  doors  can  then  be 
opened  with  impunity,  and  the  draught  up  the 
chimney  is  less.  In  winter,  every  precaution  is  taken 
to  exclude  the  air  by  double  windows,  doors,  and  other 
appliances;  and,  just  in  proportion  to  the  success 
of  these  expedients,  and  the  amount  of  fire  kept  up, 
is  the  rush  of  cold  air,  when  a door  or  window  is 
necessarily  opened. 

Thus  in  domestic  residences  an  occasional  change 
of  rooms  becomes  essential,  and  is  generally  pro- 
vided for;  but  in  Banking  Houses  and  Offices  this 
cannot  be  arranged,  and  consequently,  at  those  periods 
when  business  is  much  prolonged,  great  inconvenience 
is  experienced  from  the  vitiated  air. 

“ The  chief  cause  of  impurity  is  the  respiration  of  persons  in 
the  place.  In  respiration,  or  breathing,  a man  draws  into  his  chest 
at  one  time,  about  twenty  cubic  inches  of  air,  and  of  that  air  a fifth 
part  is  oxygen,  of  which  again  there  is  converted  into  carbonic- 
acid  gas,  nearly  a half.  The  carbonic-acid  if  afterwards  inhaled, 
would  be  noxious  to  the  individual.  About  fifteen  inspirations 
are  made  in  the  minute,  vitiating  therefore  300  cubic  inches,  or 
nearly  one-sixth  of  a cubic  foot  of  atmospheric  air,  but  which, 
mixing  as  it  escapes  with  several  times  as  much,  renders  unfit  for 
respiration  at  least  two  cubic  feet  under  common  circumstances. 
The  removal  of  this  impure  air,  and  the  supply  in  its  stead  of  fresh 
air,  is  perfectly  accomplished  by  an  uninterrupted  natural  agency. 
The  air  which  issues  from  the  chest  being  heated  to  near  the  tem- 
perature of  the  body,  or  98°,  and  therefore  dilated,  is  specifically 
lighter  than  the  surrounding  air  at  any  ordinary  temperature,  and 
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therefore  ascends  in  the  atmosphere  to  be  diffused  there,  as  oil  set 
free  under  water  rises  in  it  to  spread  above : in  both  cases  a 
heavier  fluid,  in  fact,  pushing  up  and  taking  the  place  of  a lighter. 
This  beautiful  provision  of  nature,  without  trouble  to  the  party, 
or  even  his  being  aware  of  it,  is  relieving  him  at  every  instant 
from  the  presence  of  a deadly,  though  invisible  poison,  and  re- 
placing it  with  pure,  vital  sustenance ; and  the  process  continues 
while  he  sleeps  as  while  he  wakes,  and  is  as  perfect  for  the  uncon- 
scious babe,  or  even  brute  creature,  as  for  the  wisest  philosopher. 
The  process  may  be  called  natural  ventilation,  and  in  the  open 
atmosphere,  while  the  wind  blows,  and  air  is  as  uninterruptedly 
passing  the  person,  as  the  water  of  a mountain-stream  is  passing 
its  finny  inhabitants,  the  process  is  complete. 

“ The  arts  of  life  and  usages  of  society,  however,  have  led  to 
the  practice  of  forming  apartments,  which  thus  confine  the  air ; 
but,  because  the  air,  become  unfit  for  breathing,  is  still  as  invisible 
as  before  the  change,  and  the  cause  of  the  consequent  distress  and 
disease  is  not  obvious,  it  has  been,  and  still  is,  in  innumerable 
instances,  allowed  to  continue  working  its  fatal  results,  without 
awakening  suspicion.  Science  having  at  last  detected  the  con- 
cealed destroyer  of  so  much  life,  and  health,  and  happiness,  the 
mass  of  the  people  are  beginning  to  deal  with  it  as  it  is  befitting. 
A striking  instance  of  popular  ignorance  with  respect  to  this  sub- 
ject, and  of  mischievous  practice  founded  upon  that  ignorance, 
was  to  be  witnessed  in  Buckinghamshire,  among  the  poor  girls 
who  gained  their  livelihood  by  lace-making.  To  save  the  expense 
of  fire,  they  were  wont,  in  winter,  to  choose,  among  the  rooms 
belonging  to  their  families,  the  smallest,  which  would  contain  to  the 
number  of  twenty  or  thirty  of  them,  and  there  to  congregate,  and 
keep  themselves  warm  by  their  breathing.  The  odour  of  their 
breaths,  although  unperceived  by  themselves,  soon  became,  to  a 
stranger  entering,  exceedingly  offensive.  The  pale  faces,  broken 
health,  and  early  deaths,  of  many  of  the  ignorant  self-destroyers, 
told,  to  a better-informed  observer,  what  they  had  been  doing ; but 
it  was  very  difficult  to  convince  them  of  their  folly.  Proving  how 
much  is  yet  to  be  done,  to  inform  the  public  sufficiently  on  this  sub- 
ject, even  now,  many  schools,  manufactories,  churches,  chapels, 
ball-rooms,  courts  of  law,  and  other  rooms  of  assembly,  are,  for  hours 
together,  in  a state  little  better  than  those  of  the  lace-workers 
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above  described ; indeed,  sometimes  in  a worse  state,  as  shown  by 
the  carrying  out  of  persons  fainting  and  half  suffocated,  and  the 
cry  among  the  company  left  for  open  windows.  The  scene  of 
death  in  the  Black  Hole  of  Calcutta  was  the  consequence  of  con- 
finement without  ventilation,  carried  not  very  much  further  than 
has  been  witnessed  for  a short  time  in  some  voluntary  English 
crowds. 

“In  crowded  rooms,  whether  public  or  private,  it  is  not  so 
much  the  heat  that  is  the  cause  of  fainting,  hysterics,  and  other 
unpleasant  sensations,  as  the  impurities  in  the  atmosphere.  A 
high  temperature  can  be  borne  without  much  inconvenience,  pro- 
vided the  air  be  pure.” 

The  deterioration  of  the  air  is  of  course  greater 
when  large  numbers  are  assembled,  the  heated  portion 
rapidly  ascending  to  the  roof ; and  yet  many  persons 
are  in  the  habit  of  selecting  the  uppermost  seats  at 
crowded  meetings,  which  in  point  of  salubrity,  are  by 
no  means  the  most  honourable.  An  illustration  of 
this  forgetfulness  is  found  in  a chapel  occupied  by  an 
influential  congregation  in  Camberwell,  but  which 
they  are  about  to  abandon  for  a more  eligible  build- 
ing. Some  hundreds  of  Sunday  School  children  are 
seen  perched  up  in  a gallery,  so  high,  that  the  ceiling 
may  be  touched  by  the  hand;  their  position  very 
much  resembling  that  of  the  blacks,  who  occupy  the 
44  crows’  nest  ” in  the  churches  of  the  Slave  States  of 
America.  This  arrangement,  however,  was  made 
many  years  ago,  long  before  the  publication  of 
Mrs.  Davids’  Prize  Essay  upon  Sunday  Schools,  and 
the  subject  is  now  much  better  understood. 

There  has  recently  been  a very  considerable 
advance  in  popular  opinion  on  this  important  subject, 
and  few  deem  it  a desirable  accomplishment  to 
enjoy  a poisonous  atmosphere.  Those  who  would 
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advocate  an  adjournment  and  a moderate  opening 
of  windows  are  generally  regarded  as  benefactors. 
It  is,  however,  difficult  for  persons  who  have  been 
present  from  the  commencement  of  a crowded  and 
protracted  meeting,  to  appreciate  the  degree  to  which 
the  air  may  have  become  deteriorated.  Indeed 
those  who  enter  such  a room  and  who  feel  the  air 
almost  insufferable,  become  entirely  unconscious  of  it 
after  a while,  and  thus  assemblies,  from  their  exciting 
character,  are  prolonged  in  buildings  entirely  unsuited 
to  such  purposes. 

“Until  lately,  the  necessity  for  ventilation,  beyond  what  chim- 
neys, and  the  openings  of  doors  and  windows  produced,  was  in  very 
few  cases  suspected  ; and  one  mischievous  error  of  many  persons 
was  their  deeming  cold  air  and  pure  air  the  same : so  that,  if  a 
school-room,  with  children,  was  by  them  found  to  be  cold  in  a 
winter’s  day,  it  was  supposed  to  be  at  least  well  ventilated.” 

Air  which  has  been  breathed  by  even  the  most 
healthy  is  unfit  to  be  inhaled  again,  by  the  same 
or  any  other  person.  This  may  easily  be  proved  by 
collecting  some  of  it  in  a glass  vessel,  in  which  if  a 
lighted  taper  be  immersed,  the  flame  will  be  instantly 
extinguished ; and  an  atmosphere  in  which  a candle 
will  not  burn,  is  very  properly  held  to  be  wholly 
unsuitable  for  sustaining  animal  existence. 

Air  when  once  breathed,  must  be  got  rid  of ; and,  in 
order  to  accomplish  this,  it  must  be  allowed  to  go  off 
at  once,  while  it  is  in  a condition  to  ascend ; let  it 
cool,  and  it  will  remain  where  it  is,  until  it  has  again 
been  warmed. 

“In  almost  all  rooms,  however,  some  small  degree  of  change 
will  constantly  take  place  by  the  escape  through  the  crevices  and 
joinings  about  windows,  doors,  &c.,  of  a portion  of  the  warmed 
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air,  to  be  replaced  by  fresh  air  entering  below.  And  it  is  this 
natural  ventilation  of  rooms,  which  by  effecting  the  purpose  to  a 
certain  degree,  has  prevented  the  mass  of  mankind  from  discover- 
ing the  want  of  any  other.  Such  accidental  ventilation,  however, 
is  very  irregular  and  imperfect,  and  to  remedy  the  defect,  in  many 
cases,  not  a little  science  is  required.” 

It  is  comparatively  easy  to  refer  to  those  simple 
principles  by  which  aerial  movements  are  determined, 
unchangeable  as  those  which  govern  the  revolution 
of  the  earth  ; but,  after  having  pointed  out  the  neces- 
sity for  ventilation,  to  bring  these  simple  laws  into 
practical  operation  for  our  comfort  and  convenience 
is  no  easy  task.  It  may  be  very  pleasant  when 
abroad,  to  ride  or  walk  gently  through  the  air,  or  to 
stand  still  and  let  the  air  blow  gently  by;  but  the 
same  element  presents  itself  within  doors,  under 
altered  circumstances,  and  it  is  a totally  different 
thing  to  be  placed  beneath  a cataract  of  cold  air,  or 
almost  cut  asunder  by  a keen  and  rapid  current. 
The  same  breeze  which  outside  was  soft  and  balmy, 
is  now  acute  and  penetrating,  merely  by  its  speed  of 
movement  being  increased,  as  was  similarly  shown  at 
the  Adelaide  Gallery,  where  a wheel  of  soft  iron,  by 
its  velocity  of  revolution,  was  made  to  cut  through 
most  readily  the  hardest  file. 

Were  any  proof  required  of  the  difficulty  of  this 
subject,  it  would  be  abundantly  supplied  by  the 
Second  Report  of  the  Select  Committee  on  Venti- 
lating and  Lighting  the  House  of  Commons,  which, 
together  with  the  proceedings  of  the  Committee, 
minutes  of  evidence,  appendix  and  index,  fills  670 
pages!  The  failure  of  the  plan  at  first  adopted, 
appears  to  have  been  attributed  by  the  Committee,  to 
some  want  of  consistency  between  the  two  systems  of 
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lighting  and  ventilating,  which  were  not  under  the 
same  control  and  management.  It  is  recommended 
in  the  Report  that,  for  the  future,  “ the  entire 
responsibility  of  lighting  and  ventilating  the  house 
and  its  appendages,  should  be  confided  to  one  compe- 
tent person.”  If  not  too  much  for  one  person 
to  attend  to,  perhaps  it  might  be  well,  (seeing  how 
very  intimately  the  three  are  connected,  and  how  much 
advantage  may  be  derived  from  their  co-operation,) 
to  place  the  whole  charge  of  Lighting , Warming , 
and  Ventilating , under  the  same  general  superin- 
tendence. 

In  Dr.  Arnott’s  ct  Elements  of  Physics,”  a very 
beautiful  principle  is  explained,  called  “ Double- 
current warm  ventilation.”  This  is  the  same  as  that 
upon  which  the  caloric  engines  are  constructed, 
which  have  recently  excited  so  much  notice  in  the 
American  ship,  Erickson. 

“By  an  adaptation  of  the  same  principle  the  very  heated  impure 
air,  which  accumulates  at  the  top  of  an  enclosed  space  containing 
a crowded  assembly,  may,  as  it  passes  away  under  the  influence  of 
a ventilating  pump,  be  made  to  give  up  its  whole  warmth,  or  as 
much  of  it  as  desired,  to  an  equal  quantity  of  pure  air,  entering 
from  another  pump.  And  where  there  may  be  a considerable 
number  of  persons  present,  no  other  heating  apparatus  will  be 
required  but  the  lungs  of  the  company.  This  mode  of  warm 
ventilation  is  applicable  generally  from  the  case  of  an  assembly  of 
thousands  of  persons  in  a church  or  theatre,  through  the  descend- 
ing series  of  courts  of  law,  ball-rooms,  schools,  sitting-rooms,  even 
to  that  of  a single  person,  who,  wherever  placed,  may  send  out  his 
warm  breath  through  one  tube,  to  warm  the  pure  air  drawn  in 
through  another  tube,  surrounding  the  first. 

This  process,  for  transferring  heat  from  impure  air 
about  to  be  dismissed  into  the  atmosphere,  to  pure 
air  about  to  be  applied  to  use,  will,  by  many  readers, 
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be  deemed  quite  new ; and  yet,  in  a less  perfect 
form,  it  has  been  a popular  practice  in  Europe  from 
time  immemorial.  When  a person,  going  out  of  his 
house  into  the  cold  air  of  winter,  ties  a bulky  woollen 
handkerchief  around  his  neck  and  face,  or  holds  any 
such  porous  mass  over  the  nose  and  mouth,  that  he 
may  breathe  through  it,  he  is  really  applying  the 
same  principle.  His  breath  transmitted  through  the 
handkerchief,  warms  it,  and  then  the  cold  pure  air 
inhaled  through  the  heated  mass,  absorbs  a great 
part  of  the  retained  heat,  and  enters  the  chest  of  the 
individual  much  warmer  than  the  air  of  the  atmos- 
phere around. 

For  the  winter  season  a system  of  ventilation 
founded  upon  this  double  current  principle  would  be 
an  exceedingly  comfortable  and  economical  arrange- 
ment, but  during  the  summer  months  when  the  air 
requires  rather  to  be  cooled  than  warmed,  it  must  be 
introduced  through  some  other  channel.  In  large 
buildings,  where,  during  crowded  and  protracted 
meetings,  the  need  of  ventilation  is  often  so  severely 
felt  in  warm  weather,  all  that  is  needed  is  to  admit 
air  at  the  bottom  and  provide  openings  for  its  escape 
at  the  top.  By  this  means  the  object  is  accomplished 
and  ventilation  is  secured,  although  at  the  same  time 
attended  with  much  inconvenience,  caused  by  the 
sudden  rush  of  air  from  the  very  limited  apertures 
provided  by  the  doors.  These  are  usually  not 
opened  until  the  air  in  the  room  is  much  heated  and 
at  the  same  time  highly  rarefied ; when  the  cold  cur- 
rent is  felt  most  by  those  who  least  appreciate  its 
necessity,  they  being  near  the  doors,  at  the  bottom  of 
the  building,  where  the  air  is  purest.  These  inlets 
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therefore  are  presently  closed  again,  before  the  air  in 
the  upper  part  of  the  building  can  be  affected.  So 
great  indeed  is  the  indraught  felt  at  every  opening, 
after  a crowded  meeting  has  been  assembled  two 
or  three  hours,  that  it  is  perfectly  intolerable,  and  to 
close  or  to  open  the  doors  is  only  a choice  of  evils. 
If  ventilation  is  to  be  provided,  arrangements  should 
be  made  before  the  meeting  assembles , and  the  requisite 
amount  of  door  and  window  opening  should  be  main- 
tained. In  this  way  the  high  degree  of  rarefaction, 
and  consequent  rush  of  cold  air  will  be  greatly  lessened. 
If  the  building  is  crowded,  and  ventilation  be  provided 
by  the  ordinary  means,  it  is  certain  that  some  will 
suffer  inconvenience ; in  fact  it  is  unavoidable : but 
it  will  be  much  more  proper  for  persons  who  may  feel 
the  draught  to  remove  to  some  other  position,  than  to 
insist  upon  the  closing  of  a door,  the  air  from  which  is 
greatly  needed  by  persons  in  the  galleries  above.  In 
such  a case,  a strong  current  of  air,  entering  in  a 
contrary  direction  to  the  wind , proves  that  it  is 
required ; and,  instead  of  closing  such  an  opening,  it 
will  be  desirable  to  take  care  that  all  which  are 
provided  should  be  to  leeward,  and  that  they  may  be 
as  numerous  as  possible.  Cold  air  ventilation,  to  be 
at  all  tolerable,  under  the  circumstances  supposed, 
must  be  diffusive  in  its  character ; this  is  of  almost 
equal  importance  in  all  kinds  of  ventilation.  The 
air  must  be  introduced  in  small  quantities,  though 
large  in  the  aggregate  amount. 

If  this  proposition  be  correct,  then  how  is  the 
desired  end  to  be  best  attained  % It  has  been 
already  shown  that  air,  moving  at  a gentle  speed, 
if  of  a moderate  temperature,  is  not  unpleasant  or 


92 


PRIZE  ESSAY. 


injurious  to  those  who  may  be  exposed  to  its  influence, 
as  animal  heat  is  not  thereby  too  rapidly  absorbed 
and  carried  off. 

A plan  for  the  construction  of  a room  adapted  to 
prolonged  and  crowded  meetings,  is  suggested  by  the 
ground-work  of  the  Crystal  Palace.  It  should  be  a 
first  floor  room,  or  a ground  floor  with  a basement 
under.  The  boards  to  be  laid  with  spaces  between 
each ; these  may  be  very  limited,  perhaps  only  wide 
enough  to  prevent  their  becoming  depositories  for 
dust  or  getting  stopped  up  accidentally.  The  apart- 
ment below  to  be  well  furnished  with  windows  to 
open  widely,  and  if  a cellar,  spacious  areas  also.  A 
turret  with  Venetian  sides  to  be  constructed  in  the 
roof,  and  the  ceiling  to  be  provided  with  openings,  as 
at  present  in  most  large  buildings.  The  windows 
being  opened  below,  upon  the  occasion  of  a gathering 
in  the  room  above,  would  allow  the  air  to  arise 
through  the  floor,  and  passing  through  the  ceiling,  to 
escape  by  the  turret  in  the  roof.  It  is  believed  that 
this  plan,  which  contains  nothing  whatever  which  is 
really  new,  may  be  modified  so  as  to  be  successfully 
applied  to  the  purpose  of  summer  ventilation ; and 
that  the  calm  movement  of  the  air  may  be  insured, 
by  making  the  aggregate  of  the  spaces  between  the 
boards  of  the  floor  considerably  greater  than  that  of 
the  Venetian  openings  in  the  roof.  Of  course  the 
room  below  would  not  have  any  ceiling,  the  joists  and 
flooring  boards  being  finished  and  stained  or  painted 
in  befitting  manner.  This  plan  would  effectually 
prevent  the  premature  destruction  of  the  wood  by 
dry  rot,  which  sometimes  happens  from  the  want  of 
ventilation  between  the  floors. 
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As  inconvenience  might  be  experienced  from  dust 
falling  through  into  the  lower  room,  it  would  he 
necessary  to  avoid  this  by  some  such  arrangement  as  a 
lath  of  wood  running  along  under  the  crevices  at  two 
or  three  inches  beneath  the  floor ; these  might  be 
supported  upon  hooks,  and  be  brushed  once  a year 
when  the  room  was  cleaned.  In  adopting  this  plan 
for  the  introduction  of  air,  it  will  be  very  necessary 
to  avoid  the  evil  of  dust  rising  with  it.  This  has 
been  felt  most  painfully  inconvenient  in  the  House  of 
Commons,  where  it  was  stated  by  Mr.  Bright  in  May 
last,  that  if  a damp  sheet  of  paper  were  fixed  in  any 
part  of  the  House,  in  an  hour  or  two  it  would  become 
like  sand-paper,  from  the  accumulation  of  dust  upon 
it,  showing  thereby,  the  impurities  inhaled  by  every 
member  in  the  house.  This  is  probably  caused  by 
the  matting  upon  the  floor,  the  dust  from  which  is 
carried  up  with  the  air  rising  through  it.  In  such 
cases,  it  may  be  well  to  dispense  with  all  kinds  of 
carpeting,  and  merely  keep  the  boards  well  swept, 
during  which  process  the  windows  in  the  room  below 
should  all  be  shut. 

It  is  well  known  that  the  partial  warming  of  a 
large  building,  as  caused  by  a small  assemblage  of 
persons,  frequently  converts  some  of  the  ceiling  venti- 
lators into  entrances  for  air,  which  by  its  greater 
specific  gravity  falls  at  once  to  the  bottom,  causing 
the  most  unpleasant  sensations  in  those  exposed  to 
this  cold  air  “ douche  bath.”  It  may  be  sometimes 
desirable,  if  a room  is  to  be  warmed  at  first,  by  a 
current  of  hot  air  coming  from  an  external  stove, 
that  the  air  should  enter  near  the  ceiling,  and  all 
high  ventilators  being  closed,  should  displace  the  cold 


94 


PRIZE  ESSAY. 


air  by  openings  below,  and  should  itself  gradually  fill 
the  room  from  above  downwards ; but  this  mode  is 
never  admissible  with  cold  air ; and  hence  in  winter 
it  is  usual  for  openings  in  ceilings  to  be  covered  over 
at  the  top  by  canvass  or  matting,  to  prevent  the  down 
draught ; the  apertures  below  being  closed  with 
equal  care. 

It  may  be  objected  to  the  system  of  ventilation 
recommended  above,  first,  that,  by  thus  establishing  a 
direct  communication  with  out-of-doors,  the  winds 
will  make  inroad  on  the  place ; and,  secondly,  that  a 
building  is  not  required  at  all  times,  for  large  numbers. 

The  first  objection  may,  in  a great  measure  be 
removed,  by  opening  those  windows  only  in  the  room 
below,  which  are  on  the  opposite  side  of  the  building 
to  that  against  which  the  wind  blows,  and  by  closing 
all  openings  in  the  room  itself,  with  the  exception  of 
those  in  the  ceiling  and  the  floor.  In  reference  to 
the  second,  it  is  proposed  considerably  to  enlarge  the 
usual  ceiling  openings,  which  might  externally  consist 
of  tasteful  wire  or  lattice  work ; and,  to  rectify  the 
very  well  founded  objection  to  down  draughts,  it  is 
suggested  that  simple  air  valves  might  be  used. 
These  might  be  made  sufficiently  perfect  for  practical 
utility,  without  being  at  all  expensive.  Perhaps 
a number  of  small  valves  would  ensure  greater 
certainty  than  fewer  of  a larger  size,  and  the  following 
manner  of  application  is  suggested.  The  upper  part 
of  the  latticed  framework  to  be  covered  with  boards, 
perforated  with  circular  holes  of  three  or  four 
inches  diameter,  having  above  them  thin  valve  plates 
of  gutta  percha,  or  some  other  firm  but  very  light  and 
durable  material.  Horizontal  rods  being  fixed 
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across  the  frame,  with  little  perpendicular  wires 
attached  to  them,  and  descending  exactly  to  the 
centre  of  the  holes.  The  valve  plate  being  provided 
with  a metallic  eyelet  hole,  through  which  the  per- 
pendicular wire  is  passed,  would  then  rise  or  fall 
according  as  the  pressure  of  air  from  below,  or  its 
own  gravity  might  preponderate.  It  would  allow  of 
an  upward  current,  but  this  influence  ceasing,  it 
would  immediately  descend,  thus  closing  as  an  air 
valve,  and  effectually  preventing  any  down  draught. 
Of  course  the  amount  and  relative  proportion  of  the 
several  spaces  with  the  character  of  the  valves  would 
be  determined  by  experience.  They  should  work 
without  noise,  and  if  some  such  arrangement  could  be 
adapted  to  window  ventilators  it  would  be  well,  as  a 
large  amount  of  needless  draught  is  caused  in  cold 
weather  by  the  wind  blowing  through  a house,  when 
the  ventilators  will  work  either  way. 

It  has  been  before  mentioned  that  one  great  diffi- 
culty in  ventilating  buildings  is  the  comparatively 
low  temperature  of  the  admitted  air.  This  may  be 
modified  by  a plan  especially  adapted  for  winter 
ventilation,  viz  , to  cause  the  pure  air  to  pass  through 
a long  subterranean  passage ; in  winter,  to  absorb 
a portion  of  the  preceding  summer’s  heat  still  remain- 
ing in  the  earth  around  the  passage ; and  in  summer, 
to  give  a portion  of  its  heat  to  the  earth.  This 
method  has  been  found  to  raise  or  depress  the  tem- 
perature of  the  entering  air  from  ten  to  fifteen 
degrees. 

Facilities  of  this  kind,  however,  for  ventilation 
merely,  are  not  at  present  to  be  obtained,  nor  can 
they  be  expected  to  be  made,  but  probably  very  many 
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collateral  advantages,  together  with  ultimate  economy, 
would  result  from  having  a commodious  arched  pas- 
sage beneath  the  middle  of  important  streets.  In 
this  the  various  mains,  pipes,  sewers,  and  telegraphic 
wires  might  be  accommodated,  at  present  forming  a 
confused  network  interlacing  and  overlaying  one 
another.  The  several  pipes  would  thus  be  at  once 
accessible,  and  in  case  of  any  required  enlargement 
or  alteration,  the  present  enormous  expense  and  in- 
terruption of  breaking  up  streets  and  thoroughfares 
would  be  entirely  saved,  and  a road  once  well  laid 
out  and  covered,  would  remain  permanently  hard 
and  adamantean. 

The  above  purpose  is  probably  the  only  one  which 
would  justify  the  necessary  outlay,  although  this 
would  be  an  inconsiderable  addition,  in  erecting  a 
new  street  of  houses.  If  however  objections  should 
exist  to  thus  aggregating  the  various  mains,  these 
archways  might  perhaps  be  rendered  available  for 
warming  dwelling  houses.  The  air  being  first  heated 
by  some  extensive  and  powerful  appliance,  and  forced 
by  mechanical  agency  into  the  passages,  could  then 
be  supplied  by  meter  where  it  might  be  needed. 
When  any  part  required  to  be  entered,  arrangements 
must  be  made  for  letting  out  the  heat  from  that  por- 
tion, or  it  might  only  be  heated  to  such  a temperature 
that  men  might  work  in  it  without  injury.  Its  sub- 
terranean position  would  secure  the  heat  from  loss  or 
rapid  diminution,  and  even  if  no  artificial  heat  at  all 
were  used,  the  air  from  such  a source,  which  by  pro- 
per arrangements  might  be  preserved  perfectly  pure 
and  sweet,  would  be  very  valuable  especially  for 
winter  ventilation. 
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In  localities  too,  where  machinery  is  much 
employed,  and  steam  power  consequently  in  demand, 
such  power  might  with  great  advantage  be  supplied 
through  these  subterranean  passages  (or  above  ground 
where  they  do  not  exist)  by  a traversing  endless 
chain)1  thrown  “in  gear”  only  with  the  machinery 
of  those  buildings  whose  occupants  deemed  it  their 
interest  to  use  such  hired  power,  and  whose  pay- 
ments must  be  proportioned  to  the  amount  of  service 
thus  enlisted. 

In  the  letter  extracted  from  the  Times  some  pages 
back,  allusion  was  made  to  the  importance  and  value 
of  air,  obtained  from  a position  above  the  impu- 
rities which  are  always  condensed  in  a heavy  mass 
upon  the  ground  during  the  night.  Doubtless, 
air  introduced  from  the  surface  is  better  than  no 
fresh  air  at  all;  but  if  it  can  be  got  from  the 
housetop,  it  will  be  better  still.  As  buildings  are 
at  present  constructed,  there  is  no  arrangement  by 


1 Why  should  not  such  a mechanical  agency  be  made  available  to  remove 
entirely  the  inconvenience  so  long  complained  of,  as  impeding  the  heavy  traffic 
upon  Holborn  Hill  ? A steam  engine  of  moderate  power  might  he  erected  in 
the  middle  of  the  unnecessarily  wide  part  of  Holborn,  a little  below  the  end  of 
Fetter  Lane,  causing  a chain  to  travel  slowly  down  the  hill  on  one  side,  and  up  the 
hill  on  the  other,  passing  round  a wheel  at  Holborn  Bridge.  To  this  chain  every 
wagon,  omnibus,  or  other  carriage,  might  at  the  option  of  the  driver,  be  attached, 
on  payment  of  a toll,  according  to  the  number  of  horses  drawing  the  same  ; thus 
affording  relief  and  protection  from  accident  to  those  descending  on  the  one  side, 
as  well  as  rest  and  refreshment  to  those  which  must  otherwise  toil  up  the  other. 
Carriages  (provided  with  merely  a hook)  might  be  attached  and  detached  in  an 
instant,  without  any  interruption  to  the  slow  motion  of  the  chain.  Very  fortu- 
nately too,  the  width  of  the  street  is  so  great  at  both  the  points  where  these 
attachments  must  be  commenced  and  terminated,  that  no  interruption  need  be 
occasioned  to  other  carriages  not  requiring  this  assistance,  which  might  proceed 
at  their  ordinary  rates  of  speed,  wholly  independent  of  those  in  connexion  with 
the  chain.  The  “couplings”  made  use  of,  must  be  of  a kind  to  admit  of  being 
detached  immediately,  in  case  of  accident,  by  the  falling  of  a horse  or  any  other 
cause. 
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which  this  can  be  readily  effected,  but  a very 
easy  plan  suggests  itself,  viz.,  the  provision,  in 
the  original  plan  of  the  house,  of  a spare  flue  to  be 
run  up  with  the  main  chimney  pile.  This  might 
then  he  covered  at  the  top  to  prevent  the  entrance  of 
smoke  from  an  adjoining  flue,  and  an  opening  being 
made  a little  below,  an  abundant  supply  might  then 
be  drawn  in,  by  mechanical  means,  at  any  story  where 
it  might  be  required  ; or  the  other  cold  chimneys  in 
the  house  being  stopped  up,  the  exhaustion  caused  by 
the  open  fires,  would  itself  convert  this  clean  channel 
into  an  efficient  and  self-acting  air  shaft. 

It  has  been  already  proposed  that  the  escape  or 
vent  from  drains  and  sewers  should  be  led  up  to  the 
roof  by  the  rain  water  pipes,  therefore  it  will  be 
desirable  that  the  mouth  of  the  fresh  air  shaft  should 
not  be  in  needless  proximity  to  the  cistern  head. 

In  reference  to  the  foregoing  suggestions,  and 
especially  with  regard  to  the  ventilation  of  public 
assembly  rooms,  it  is  hoped  that  those  fully  con- 
versant with  these  matters  will  not  deem  it  assuming, 
thus  to  offer  suggestions  upon  such  important  subjects, 
as  it  is  reasonable  to  expect,  that  whilst  the  public 
are  contented  with  such  places  as  we  have  for  lectures 
and  meetings  generally,  no  better  will  be  provided ; 
but  let  there  be  a demand  for  ventilated  buildings, 
and  there  will  at  once  be  plenty  of  expedients  forth- 
coming. 

But  if  it  be  important  that  places  of  public  assem- 
blage should  be  properly  ventilated,  how  much  more 
so  that  those  rooms  which  are  every  day  continuously 
occupied  for  many  successive  hours,  should  be  entirely 
free  from  that  which  is  impure ; and  yet  not  one  in  a 
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thousand  is  provided  with  any  means  of  constant  ven- 
tilation. Pure  air,  like  pure  water,  should  be  per- 
fectly scentless,  containing  no  perceptible  effluvia; 
therefore  all  sources  of  contamination  should  be 
avoided ; and  as  the  railway  traveller  cheerfully 
abandons  his  cigar  on  entering  the  carriage  door, 
perhaps  the  Bank  counter  may  he  considered  entitled 
to  the  same  respectful  courtesy. 

It  has  been  before  remarked  that  the  ventilation  of 
ordinary  apartments  with  open  fire-places  is  a matter 
of  no  small  difficulty,  but  with  some  other  method 
for  supplying  the  chimney  draught,  it  is  presumed 
we  might  with  great  comfort  employ  Lochhead’s  per- 
forated glass,1  manufactured  by  Swinburn  & Co.,  for 
some  of  the  window  squares;  or  Naylor’s  new  glass 
ventilator,  very  suitable  for  a window,  and  almost 
frictionless.  Moore’s  Patent  Lever  Ventilator2  is 
admirably  adapted  to  the  same  purpose. 

Other  kinds  are  designed  to  be  fixed  in  the  wall. 
The  little  ventilating  window  by  Hart  and  Sons  is 
deserving  of  notice ; it  has  a self-acting  safety  bar  to 
prevent  its  being  opened  or  shut  violently  by  the 
wind. 

The  ventilating  bricks  and  windows3  manufactured 
by  Warner  and  Sons  are  made  ready  to  be  built  into 
the  facing;  and  the  frames,  being  of  iron,  form  with 
the  glass  most  durable  ventilators. 

The  specimen  exhibited  by  Mr.  J.  H.  Boobyer,  of 
Harrison’s  registered  Venetian  Ventilator,  is  ex- 
tremely ornamental,  and  well  suited  to  a papered  or 
a coloured  surface.  The  facilities  afforded  by  the  use 

1 See  Appendix  of  Plates,  No.  71. 

2 See  Appendix  of  Plates , No.  70.  3 See  Appendix  of  Plates,  No.  72. 
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of  Ridgeway’s  hollow  bricks  must  not  be  overlooked ; 
the  wall  being  thus  formed  of  a complete  series  of  air 
passages,  a communication  may  readily  be  opened  in 
any  part  with  the  external  atmosphere ; and  for  this 
purpose  some  little  iron  valves  are  used  in  Prince 
Albert’s  model  cottages.  Sherringham’s  ventilators,1 
manufactured  by  Hayward  Brothers,  would  be  appli- 
cable to  this  purpose ; although  it  may  be  questioned, 
whether  the  air  will  be  found  to  take  the  precise 
direction  indicated  in  the  drawing. 

It  will  be  observed  that  all  these  expedients  are  for 
the  purpose  of  introducing  air ; but  provision  must  also 
be  made  for  its  discharge  when  used,  and  for  this 
purpose,  Dr.  Arnott’s  Chimney  Ventilator,  alluded  to 
in  the  letter  before  quoted,  is  really  valuable.  It  is 
therein  so  fully  detailed,  and  by  the  aid  of  the  draw- 
ings2 so  easily  understood,  that  little  explanation  is 
needed  here. 

For  the  complete  working  of  these  ventilators,  which 
are  manufactured  in  great  variety  by  Mr.  Edwards, 
it  is  obvious  that  an  increased  supply  of  air  is  neces- 
sary ; this  it  is  proposed  to  bring  from  a valve  in  the 
door,  which  may  be  very  well,  when  the  exhaustion 
by  the  chimney  is  otherwise  provided  for;  but  at 
present  some  susceptible  folks  might  well  object  to  sit 
midway  in  such  a draught,  if  there  be  any  truth  in 
the  Chinese  proverb — “ Avoid  a current  of  cold  air 
from  a narrow  passage  as  you  would  the  bite  of  a 
serpent.” 

Where  the  room  is  heated  by  a stove,  the  fresh  air 
should  be  introduced  through  the  stone  slab  beneath 
its  base,  by  a hole  cut  in  the  floor  The  space 

2 See  Appendix  of  Plates,  No.  66. 


1 See  Appendix  of  Plates,  No.  73. 


PK1ZE  ESSAY. 


101 


between  the  joists  is  readily  converted  into  an  air 
passage,  by  inserting  a perforated  brick  or  grating  in 
the  wall.  This  is  usually  done  in  the  ground  floor 
of  most  modern  buildings,  for  the  preservation  of  the 
wood.  A slide  should  be  provided,  by  which  the 
amount  of  air  may  be  diminished  or  increased,  thus 
affording  a means  of  regulating  the  temperature  of 
the  apartment. 

The  necessity  above  referred  to  for  a larger  quantity 
of  air  to  supply  the  throat  of  the  chimney,  and  also  the 
opening  for  the  valve  near  the  ceiling,  may  ordinarily 
be  dispensed  with  if  it  be  a register  fire-place,  with  a 
contracted  mouth  ; or  if  it  be  not,  a piece  of  sheet  iron 
may  be  readily  adapted  to  it.  In  cases  where  there  is 
a tendency  to  smoke,  of  course  this  would  generally  be 
increased  by  the  insertion  of  a valve.  They  are  how- 
ever so  valuable  in  their  effects,  that  where  prac- 
ticable, they  should  be  introduced.  The  most  sightly 
are  those  with  the  “ internal  ” action,  but  they  are 
expensive,  and  perhaps  more  likely  to  get  out  of 
order  than  those  with  the  “ external  ” action,  the 
only  difference  being,  that  in  the  latter  you  see  the 
working  of  the  thing  as  in  a framework  clock,  and 
if  beauty  is  founded  in  utility,  they  are  rather  deco- 
rative than  otherwise.  The  “external”  action  is 
preferred  by  Dr.  Arnott. 

Many  of  these  valves  have  been  got  up  in  a 
very  indifferent  manner,  and  some  have  consequently 
given  dissatisfaction,  by  allowing  the  escape  of  smoke 
into  the  room.  The  balance  should  be  constructed  so 
as  to  turn  lightly,  the  plates  well  fitted  and  adjusted, 
and  the  leathering  so  attached  that  it  shall  not  easily 
come  off. 
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The  importance  of  these  valves  being  so  great 
to  the  poor,  and  especially  in  cases  of  sickness, 
when  it  may  be  unwise  to  open  doors  and  windows,  it 
is  to  be  hoped  that  such  a demand  may  be  created  as 
will  lead  to  a cheap  article  being  produced  for  cottage 
rooms — say  at  one  or  two  shillings.  It  might  consist 
of  a piece  of  wire  network,  or  a plate  of  coarsely  per- 
forated zinc,  with  a little  curtain  behind  it,  and  this 
adapted  to  insertion  in  a wall.  Most  probably  if 
made  by  the  thousand,  the  Birmingham  people  could 
produce  them  at  this  price,  thus  placing  them  within 
the  reach  of  every  household  in  the  kingdom. 

There  is  little  doubt  that  a valve  of  this  construc- 
tion would  be  better  adapted  to  the  purpose  than  the 
more  expensive  kind,  as  the  little  curtain  of  silk  or 
cloth  would  readily  yield  to  the  slightest  pressure  of 
the  air,  and  would  not  be  liable  to  the  vibration 
observable  in  the  balance  valves.  This  oscillating 
movement  cannot  be  avoided  by  the  most  exact 
adjustment,  and  it  has  happened  that  after  one  of  the 
best  valves  has  been  fixed  with  the  greatest  care,  and 
has  acted  to  perfection  for  a time  ; by  some  cause 
a down  current  has  set  in  during  the  night,  and  in 
the  morning  all  the  furniture,  curtains,  and  carpet 
were  covered  with  soot  as  if  the  chimney  had  been 
swept  without  any  cloth  at  the  mouth.  So  great 
was  the  inconvenience  felt  to  be,  that  foul  air  and 
even  suffocation  were  declared  by  the  ladies  light 
troubles  compared  with  it;  the  principle,  however, 
is  excellent ; but  the  valves  in  their  construction  are 
as  yet  imperfect,  and  until  something  better  is  made, 
they  will  not  be  generally  introduced  into  drawing 
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For  the  purpose  of  preventing  the  escape  of  smoke 
into  the  room,  a valve  has  been  made  consisting  of  a 
curtain  of  oiled  silk  in  the  front  box,  and  a metal  flap 
behind,  but  it  has  been  found  that  in  the  majority  of 
cases,  the  pressure  of  air  is  insufficient  to  overcome 
this  increased  resistance,  and  the  arrangement  becomes 
inoperative.  Perhaps  a double  valve  might  answer 
the  purpose  better:  the  two  balance  flaps  being 

placed  an  inch  or  two  apart,  and  working  free  and 
unconnected  with  each  other. 

Although  these  valves  and  the  Arnott  stoves  were 
invented  by  the  same  person,  and  are  also  both 
manufactured  by  the  same  individual,  they  are  not 
necessarily  connected ; indeed  the  valve  is  hardly 
applicable  to  the  stove.  With  the  open  fire  it  serves 
as  the  only  method  of  getting  rid  of  the  air  in  the 
upper  part  of  the  room ; but  with  the  latter  it  is  to 
be  observed,  that  the  circulation,  or  mixing  of  air 
in  a winter  room,  with  only  a few  people  in  it,  is  so 
rapid,  owing  to  the  upward  motion  around  the  stove, 
and  the  downward  motion  near  the  colder  walls  and 
windows,  that  the  ventilation  is  about  equally  perfect 
from  whatever  part  the  air  be  permitted  to  escape. 

“ Where  a room  has  an  open  chimney,  an  external  communication, 
instead  of  allowing  impure  air  to  escape,  becomes  an  inlet  for  cold  air 
to  supply  the  upward  action,  or  draught  of  the  chimney,  which  cold 
air  pours  directly  down  upon  the  heads  of  any  persons  sitting  near 
the  opening.  But  with  the  stove,  as  more  fresh  air  than  is 
required  for  it  finds  easy  entrance  by  the  ordinary  imperfect 
fittings  of  the  door  and  windows,  there  is  always  a sufficiency  to 
force  out  the  heated  air  through  any  opening  near  the  ceiling.” 

Another  method  of  getting  rid  of  the  vitiated  air 
in  an  apartment  remains  to  be  noticed,  viz.,  that,  by 
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“ Ventilating  Gas  Lights.”  Mr.  Rutter  in  his  little 
book  before  mentioned,  says  : — 

“It  matters  not  what  may  be  the  form,  the  situation,  or  the 
dimensions  of  an  apartment,  the  uses  to  which  it  is  appropriated, 
or  the  number  of  burners  required  to  light  it : if  it  be  lighted 
with  gas,  and  it  be  considered  desirable  to  preserve  a pure  atmos- 
phere and  an  uniform  temperature,  these  objects  can  be  easily  and 
perfectly  attained.” 

The  method  of  accomplishing  this  is  simple  and 
ingenious.  By  it  the  air  is  at  once  removed  from  the 
room,  whilst  it  is  heated  and  in  a condition  to  ascend. 
A trumpet-mouthed  pipe  is  adapted  to  the  gas-light, 
answering  in  its  uses  in  every  respect  to  the  chimney 
of  a common  fire-place.  This  is  connected  with  a 
tube  which  is  continued  in  any  required  direction, 
until  it  communicates  with  a heated  flue.  The  burner 
is  enclosed  in  a glass  globe,  open  only  at  the  top, 
where  air  enters  for  the  supply  of  the  burner,  and  for 
promoting  its  ventilation.  This  ventilator  is  manu- 
factured by  Mr.  Hulett. 

“ By  these  simple  means  the  perfect  ventilation  of  gas-lights  is 
attained ; every  particle  of  heated  air,  vapour,  and  deleterious 
gases  being  conveyed  out  of  the  apartment.  At  the  same  time, 
and  as  a necessary  part  of  the  process,  the  air  at  the  upper  part  of 
the  room,  which  is  always  the  most  heated  and  impure,  is  quietly 
withdrawn.  A genial  temperature  and  salubrious  atmosphere  are 
thus  preserved  during  the  whole  of  the  time  the  lights  are  burning. 

“ Nor  are  the  advantages  of  this  mode  of  ventilating  confined 
exclusively  to  the  apartment  in  which  it  is  in  operation.  By  the 
common  method  of  lighting,  the  heated  and  impure  air  diffuses 
itself  throughout  a room,  forcing  its  way,  especially  when  the  door 
is  opened,  into  the  passages  and  other  parts  of  a house.  By  this 
improved  method,  the  vitiated  air  passes  off  without  ever  mixing 
with  that  in  the  room.  The  passages  and  adjacent  parts  are 
therefore  constantly  supplying  fresh  air,  but  receive  none  that  has 
been  contaminated  by  the  gas-light  in  return. 
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“ It  is  impossible  to  describe  the  luxury  of  sitting,  at  any  season, 
in  a room  perfectly  lighted,  the  atmosphere  of  which  is  as  pure 
and  refreshing  after  the  lapse  of  any  number  of  hours,  as  it  was 
when  the  lights  commenced  burning. 

“ Let  it  not  be  supposed  that  by  this  or  any  other  process  all 
the  heat  generated  by  gas-lights  can  be  conveyed  out  of  a room. 
Nothing  is  gained  but  disappointment,  by  professing  or  attempting 
to  achieve  impossibilities. 

“ The  heat  radiated  by  a luminous  body  must  not  be  confounded 
with  that  caused  by  the  air  which  has  come  in  contact  with  it,  and 
the  vapour  and  carbonic-acid  emitted  by  it.  The  former  warms 
the  surrounding  air  only  very  slightly,  and  by  means  of  opaque 
bodies  which  absorb  it ; the  latter  warm  and  deteriorate  the 
atmosphere  by  mixing  with  it.  The  pure  radiant  heat  proceeding 
from  a gas-light  scarcely  equals  one-fourth  of  the  total  quantity 
generated.  The  difference  between  that  and  the  heated  products 
is  easily  shown  by  holding  a lucifer  match  or  a wisp  of  paper  at 
the  side  of  a light,  and  then  about  the  same  distance  above  it.  In 
the  first-mentioned  position  it  will  be  unaffected,  in  the  last  it  will 
be  instantly  ignited. 

“ However  ingenious  the  contrivances  to  protect  a ventilating 
light  from  external  influences,  it  will  be  difficult  to  insure  its 
perfect  action  at  all  times,  if  there  be  a fire-place  in  the  room,  or 
in  an  adjoining  one,  or  even  if  that  or  any  other  part  of  the  house 
be  supplied  with  air  from  the  room  in  which  the  light  is  fixed. 

“ When  a good  flue  is  not  conveniently  accessible,  there  need  be 
no  apprehension  that  conducting  the  ventilating  tube  into  it  by  a 
circuitous  route  will  impede  its  action.  The  area  of  the  tube  in 
such  cases  should  be  rather  larger  than  usual ; the  fewer  elbows 
or  bends  that  are  used  the  better,  and  special  provision  must  be 
made  for  taking  off  the  condensed  vapour  at  suitable  distances, 
according  to  the  inclinations  in  the  tubing.  These  precautions 
being  observed,  it  will  be  of  no  consequence  if  part  of  the  venti- 
lating tube,  in  its  progress  towards  the  chimney,  be  carried  out  of 
doors.  All  other  conditions  being  properly  observed,  the  action  of 
the  light  will  be  as  perfect  when  the  products  are  passed  through 
thirty  or  forty  feet  of  horizontal  tubing,  as  when  there  are  only 
five  feet.” 

Ill  Mr.  Hulett’s  apparatus  described  above,  tlie  gas 
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being  heated  before  it  reaches  the  burner,  its  illumi- 
nating power  is  increased,  and  a saving  effected  in 
the  quantity  consumed  equal,  at  least,  to  ten  per  cent. 

“ By  this  system  of  lighting,  one  large  burner,  conveniently 
placed,  will  light  a room  more  effectively  than  three  burners  by  the 
common  method ; the  light  being  below  the  fittings,  consequently 
no  shadow  is  projected  downwards. 

“ Where  ventilating  lights  are  used,  the  ceiling  or  walls  of  the 
room  can  never  be  scorched  by  heat ! or  discoloured  by  smoke,  or 
other  impurities,  emitted  by  the  gas-lights.  However  delicate  or 
costly  the  ornaments,  the  hangings,  or  other  articles  of  furniture, 
they  will  not  be  injured;  nor  will  gilded  cornices,  mirror  or 
picture  frames,  or  the  bindings  of  books,  be  in  the  slightest  degree 
tarnished. 

“ If  the  gas  accidentally  escape  unburnt,  or  if  when  burning,  too 
much  be  turned  on ; in  either  case  the  products  pass  off  without 
diffusing  themselves  in  the  room. 

“Ventilating  fittings  operate  beneficially  upon  the  atmosphere 

of  a room  when  the  light  is  not  burning,  and  especially  in  summer.” 

* 

The  plan  adopted  some  years  ago,  upon  the  recom- 
mendation of  Dr.  B.  D.  Beid,  the  distinguished 
Professor  of  Chemistry,  for  ventilating  the  temporary 
House  of  Commons,  has  sometimes  been  imitated 
with  success  upon  a smaller  scale.  By  the  side  of 
the  building  was  placed  a circular  chimney,  120  feet 
high  by  eleven  feet  wide  at  bottom,  and  eight  feet 
wide  at  the  top,  with  a fire-grate,  having  twenty-five 
feet  of  bars  or  surface,  and  therefore  large  enough  for 
a steam  engine  of  twenty-five  horse  power.  A passage 
as  wide  as  the  chimney  led  to  its  bottom  or  fire-place, 
from  a space  over  the  ceiling  of  the  house,  into  which 
the  impure  heated  air  entered  freely  by  many  open- 
ings. When  the  fire  was  lighted,  the  air  which 
supplied  it,  and  which  became  the  rising  column  in 
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the  chimney,  was  the  impure  heated  air  spoken  of,  a 
corresponding  quantity  of  fresh  air  of  course  entering 
the  building  from  below.  The  chimney  thus  became 
a kind  of  pump,  but  worked  at  an  enormous  expense, 
to  effect  what  a ventilating  pump,  worked  by  a power 
of  one  horse  or  less,  would  even  more  certainly 
perform. 

“ The  mechanical  force  of  such  a chimney  is  the  difference  of 
weight  between  the  mass  of  heated  air  in  it,  and  an  equal  bulk  of 
the  external  air,  which  difference  in  this  House  of  Commons 
chimney,  in  an  ordinary  winter  day,  was  a pressure  less  than  200 
pounds.  The  advantages  of  a proper  ventilating  pump  in  such  a 
case  would  be,  a great  saving  of  original  expense,  and  a saving  of 
fuel  ever  afterwards : there  would  also  be  means  of  knowing,  to 
within  a few  cubic  feet,  the  quantity  of  air  changed. 

“ A box  or  case,  cylindrical  or  square,  for  a pump-body,  with  a 
loose  piston,  very  nearly,  but  not  quite,  fitting  the  body,  so  as  to 
move  in  it  almost  without  friction,  and  with  valved  openings  nearly 
as  large  as  the  area  of  the  pump,  is  the  best  blowing  or  exhausting 
machine  for  ventilation  ; and  there  may  be  a single  pump,  or  two 
united,  to  be  worked  by  a single  or  double  crank  and  weight,  or 
any  of  the  numerous  modes  of  giving  the  required  reciprocating 
motion.  Such  a pump  answers  not  only  for  extracting  foul  air, 
but  also  for  forcing  in  pure  air  where  wanted.  It  may  be  fixed 
in  position,  or  may  be  a moveable  piece  of  furniture,  to  be  used> 
for  instance,  to  draw  air  from  the  top  of  a window  opened  on  a 
ball-night,  or  from  an  opening  in  the  wall  concealed  from  view  by 
a picture.  By  such  a pump,  air  of  perfect  purity,  and  in  any 
quantity,  may  easily  be  sent  from  any  neighbouring  situation, 
as  from  the  top  of  a lofty  tower,  to  supply  a dwelling,  placed  where 
unwholesome  exhalations  might  enter  by  the  doors  and  windows.” 

This  is  superior  in  every  Avay  to  the  plan  of 
ventilating  by  a heated  flue,  as  above  described,  the 
principal  objection  to  which,  is  its  expensive  character 
— generally  necessitating  a furnace  on  purpose. 
These  furnaces  burn  a large  amount  of  fuel,  especially 
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when  the  foul  air  tube  from  the  upper  part  of  the 
room  to  be  ventilated,  is  made  to  open  beloiv  the 
tire,  instead  of  into  the  flue.  By  this  arrangement 
all  the  air  to  be  removed  has  to  pass  through  the  fire, 
causing  intense  combustion  and  rapid  waste  of  fuel. 
Hence  it  sometimes  happens,  that  after  much  pains 
and  outlay,  in  leading  pipes  from  the  ceiling  to  the 
cellar,  the  fire,  on  account  of  trouble  and  expense,  is 
discontinued — the  withdrawal  of  the  air  of  course 
entirely  ceases,  and  the  room  is  in  a worse  condition 
than  if  a simple  covered  opening  had  been  made  in 
the  roof. 

Mr.  Charles  Watson,  who  devotes  his  whole  time 
to  the  subject  of  ventilation,  has  recently  patented  an 
apparatus,  which  seems  well  adapted  to  single  story 
buildings,  and  to  upper  rooms  immediately  beneath 
the  roof.  Its  operation  is  explained  by  the  following- 
experiment.  If  a lighted  taper  be  lowered  into  a 
bottle,  the  air  which  it  contains  speedily  becomes 
rarified.  The  tendency  of  the  heated  column  upwards 
is  then  opposed  by  the  pressure  of  the  cold  descending 
air.  They  thus  mutually  balance  and  counteract 
each  other,  no  change  takes  place,  and  the  oxygen 
being  consumed,  the  light  is  speedily  extinguished. 
If,  however,  a division  be  made  in  the  neck  of  the 
bottle,  as  for  instance,  by  the  insertion  of  a strip  of 
zinc  or  tin-plate,  the  two  contending  streams  are 
separated  in  a moment,  the  vitiated  air  immediately 
making  way  for  a fresh  supply.  Under  these  con- 
ditions the  light  will  continue  burning.  The  only 
matter  of  surprise  in  this  arrangement  is,  that  a very 
large  amount  of  fresh  air  is  said  to  be  admitted  at  the 
ceiling,  without  any  sensible  draught  being  occasioned 


PRIZE  ESSAY. 


109 


to  those  sitting  immediately  under  the  ventilator. 
If  this  is  indeed  the  case,  and  if  the  ventilation  is  not 
partial,  but  affects  the  whole  of  the  apartment,  it  is  a 
most  valuable  discovery.  Mr.  Watson  presents  a 
well  furnished  card  containing  testimonials  from 
distinguished  persons,  and  from  those  also  practically 
conversant  with  such  matters.  Many  of  these  venti- 
lators have  been  fixed  in  Manchester  and  the  North 
of  England,  with  great  advantage.  The  above  experi- 
ment is  suggestive  of  the  principle  upon  which 
ingress  and  egress  generally  should  be  conducted, 
whether*  it  be  at  a bank  counter,  a railway  ticket 
office,  a soup  kitchen,  or  a state  funeral. 

Whatever  system  of  ventilation  be  adopted — “ to 
be  successful,  it  must  provide  for  extreme  and  sudden 
changes  of  temperature,  for  the  altered  circumstances 
at  night,  when  shutters  may  be  closed,  curtains  drawn, 
lights  introduced,  or  when  a greater  number  of 
persons  are  assembled  in  the  room  than  on  ordinary 
occasions.”  It  should  he  borne  in  mind,  as  stated  by 
Dr.  Arnott  in  the  passage  before  alluded  to,  that 
every  adult  requires  the  oxygen  of  one-sixth  of  a 
cubic  foot  of  atmospheric  air  per  minute;  but, 
because  of  the  admixture  of  his  breath  with  the  air 
around  him,  he  needs  a supply  of  from  two  to  three 
cubical  feet  per  minute,  or  a volume  of  air  equal  to 
his  own  size ; a common  candle  also  destroys  as 
much,  and  gas  burners  much  more. 

The  three  topics  which  have  been  now  discussed, 
viz.,  Lighting,  Heating,  and  Ventilating,  have  been 
very  properly  considered  by  the  Proposer  of  the 
Essay,  as  intimately  connected  with  the  health  and 
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comfort  of  Bank  Clerks:  those  means  indeed  by 
which  health  is  preserved,  may  be  deemed  of  greater 
importance  than  those  by  which  it  is  restored,  as  the 
prevention  of  an  evil  is  universally  admitted  to  be  a 
greater  achievement  than  its  cure. 

It  has  been  truly  said,  that,  “ man  is  a creature  of 
paroxysms,”  and  in  reference  to  some  existing  usages, 
and  any  modifications  thereof,  which  the  growing 
intelligence  of  general  society  may  admit,  it  is  sug- 
gested that  we  should  not  run  too  hastily  from  Lent 
to  the  Carnival,  nor  so  avoid  Scylla  as  to  run  our 
ships  into  Gharybdis.  In  the  matter  of  ventilation, 
let  it  be  remembered,  that  there  is  a medium 
“ between  hot  and  cold,  a dead  calm  and  a stiff 
bieeze.  As  a frozen  limb  should  be  immersed  in 
cold  water,  and  a starving  man  fed  sparingly,  so  also 
the  pei  son  who  has  been  confined  much  within  doors, 
and  has  been  breathing  a vitiated  atmosphere,  should 
not,  without  precaution,  attempt  to  face  a cold  east 
wind,  01  admit  too  large  a quantity  or  too  strong  a 
current  inside  the  house. 

Dr.  Arnott  says : — 

“ There  are  in  England  many  persons,  Avho,  under  all  circum- 
stances, call  out  for  open  fires  and  open  windows,  and  by  the  cold 
currents  and  other  concomitants  of  a ventilation  twenty  or  a 
hundred  times  more  than  necessary,  prodigiously  waste  fuel,  and 
injure  or  kill  their  children  and  friends,  by  catarrhs,  rheumatism, 
pleurisies,  &c.” 

I lie  manner  in  which  this  evil  is  caused,  is  well 
explained  in  the  following  extract  from  “ Johnson’s 
Hydropathy,  which  tends  to  show  that  people  catch 
cold , not  so  much  when  they  are  warm , but  when  they 
have  been  previously  cool: — 
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“ Common  cold  affects  generally  the  lining  of  the  nose,  the  parts 
of  the  throat  near  the  root  of  the  tongue,  the  air  passages  leading 
to  the  lungs,  and  the  skin.  It  happens  thus — a continued  stream 
of  cold  air , or  continued  exposure  to  wet  while  the  body  is  inactive , 
or  excessive  fatigue,  or  any  other  debilitating  cause,  first  lowers 
the  tone  and  diminishes  the  resistance  of  the  vital  force  throughout 
the  whole  body,  thus  giving  a preponderance  to  the  action  of 
oxygen,  over  the  resistance  offered  by  the  vital  force.  As  the 
oxygen  must  first  come  in  contact  with  the  skin,  nostrils,  throat, 
and  air  passages  leading  to  the  lungs,  these  are  the  parts  on  which 
its  destructive  agency  is  first  exerted.” 

This  very  comprehensive  division  of  “ Health  and 
Comfort  of  Bank  Clerks,”  seems  to  invite  a suggestion, 
as  to  whether  it  might  not  be  desirable  in  all  estab- 
lishments where  the  persons  employed  are  numerous, 
(and  why  not  in  Banks'?)  to  have  fitted  up,  for 
occasional  use,  a warm  bath  apparatus.  This  may 
cause  some  to  smile,  but,  upon  a little  consideration, 
it  may  appear  by  no  means  unreasonable.  The 
desirability  of  such  an  occasional  indulgence  will 
not  be  disputed.  Then  it  will  be  remembered  that  a 
large  proportion  of  Bank  Clerks  are  in  lodgings  ; that 
the  expense  of  warm  bath  furniture  is  very  consider- 
able; and  that,  practically,  very  few  houses  are  so 
supplied.  Also,  that  the  occasions  when  a warm 
bath  is  most  useful,  are  those  of  slight  cold,  or  some 
other  little  ailment,  which  requires  attention,  although 
a diligent  and  active  clerk  would  not  wish  to  be 
detained  at  home  by  such  complaints.  In  such  cases, 
the  expense  of  a cab  added  to  that  of  the  bath, 
would  probably  amount  to  four  or  five  shillings, 
which  would  often  be  prohibitory. 

The  bath  would  be  but  an  adjunct  to  the  usual 
lavatory,  and  the  same  room  might  suffice  for  both. 
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The  heating  apparatus  is  so  simple,  that  very  little 
contrivance  is  necessary  for  that.  It  may  be  con- 
nected with  the  warming  arrangements  for  the  Bank, 
or  a little  stove  may  be  applied  purposely,  as  in  some 
of  the  baths  referred  to  below. 

In  the  varieties  exhibited,  a great  improvement  is 
observable  upon  the  antiquated  slipper  shape,  which, 
however  well  adapted  to  retain  the  heat,  is  associated 
in  the  minds  of  many,  only  with  ideas  of  sickness, 
and  forms  certainly  an  ungraceful  article  of  furniture. 

An  objection  to  the  ordinary  painted  iron  plate 
baths,  is  found  in  the  tendency  of  floating  particles  to 
adhere  to  the  sides,  when  the  soiled  water  is  with- 
drawn, especially  where  soap  is  used.  This  matter, 
if  not  immediately  washed  off,  soon  causes  a dis- 
coloured and  uncleanly  looking  surface.  If  baths 
are  kept  in  constant  use,  and  care  be  taken  to  wipe 
them  dry,  the  paint  may  be  dispensed  with.  These 
are  sometimes  observed  in  hospitals,  the  lining  exactly 
resembling  a bright  new  boiler. 

The  object  sought  for  some  years  past,  in  this 
branch  of  manufacture,  has  been  to  obtain  a bath 
which  should  be  inexpensive , non-absorbent , unstain- 
able , easily  cleaned , and  imperishable . The  great 
desideratum  was  a vessel  of  the  same  nature  and 
purity  as  porcelain,  but  with  sufficient  strength  and 
solidity,  to  bear  the  necessarily  heavy  wear  and  tear. 

“The  superiority  of  porcelain  over  other  materials  usually 
employed  for  the  construction  of  baths,  consists  in  the  nature  of 
the  inner  surface,  the  cleanliness,  and  the  light  appearance.  It  is 
preferable  to  marble,  on  account  of  not  absorbing  so  much  heat. 
The  joints  in  the  tiled  porcelain  baths  have  always  been  an  objec- 
tion which  it  was  desirable  to  overcome,  and  many  attempts  have 
been  made  to  construct  baths  in  one  piece.  Much  difficulty  was 
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found  in  accomplishing  this  object,  on  account  of  the  tendency  of 
the  vessel,  from  its  size  and  weight,  to  lose  its  shape  during  the 
process  of  drying,  and  to  crack  when  heated  in  the  kiln.” 

After  a long  and  arduous  series  of  experiments, 
however,  the  desired  result  has  been  obtained,  and  in 
the  North  West  Division  of  the  Crystal  Palace  a 
most  substantial  specimen  is  exhibited,1  made  by 
Mr.  Rufford,  and  patented  by  Rufford  and  Finch. 
The  body  is  of  fire-clay,  the  inner  surface  “ veneered” 
with  porcelain,  and  glazed  as  pottery.  For  the 
production  of  this,  a prize  was  offered  by  the  Society 
of  Arts,  at  the  special  suggestion  of  its  President, 
Prince  Albert,  and  awarded  to  the  inventors. 
Twenty,  upon  this  principle  have  been  fixed  in  the 
St.  Mary-le-bone  Baths  and  Wash-houses,  since  which 
time  further  improvements  have  been  made  in  the 
material  and  construction. 

Although  this  fall-sized  solid  bath,  weighing  eight 
cwt.,  is  decidedly  better  adapted  to  public  establish- 
ments, yet  for  private  houses,  perhaps,  the  tiled  bath 
weighing  only  about  two  cwt.,  and  which  can  easily 
be  taken  from  place  to  place,  may  be  preferred. 
This  is  manufactured  by  Mr.  Finch,  and  possesses  in 
a great  degree  the  requisites  before  alluded  to.  It  is 
lined  with  porcelain  tiles,  the  edges  and  corners  of 
the  bath  being  all  turned  and  rounded,  presenting  a 
surface  necessitating  cleanliness.  This  is  a most 
delightful  bath,  and  attracted  much  notice  at  the 
Exhibition. 

Mr.  Benham’s  copper  bath  is  beautifully  fitted  up, 
with  polished  mahogany  case,  and  combines  facilities 
for  hot,  cold,  shower,  and  vapour  bath,  price  £23 ; 

1 See  Appendix  of  Plates,  No.  78. 
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but  it  may  be  questioned  how  far  polished  mahogany 
is  suitable  for  the  purpose. 

Those  made  by  Messrs.  R.  and  W.  Wilson  are 
intended  to  save  the  cost  of  a wood  frame,  in  which 
all  baths  with  taps  and  levers  for  hot  and  cold  supply, 
and  waste-pipes,  have  hitherto  been  fitted,  whilst  at 
the  same  time  an  ornamental  character  is  given  them ; 
indeed,  the  ten  different  specimens  exhibited  are  well 
deserving  of  attention.  They  are  made  of  the  best 
“ Charcoal  Iron  Plates”  tinned  by  Messrs.  Wilson. 
The  most  suitable  for  the  purpose  alluded  to,  would 
be  the  “Grecian  Bath,  with  taps  and  levers,”1  square, 
white  inside,  and  imitation  Sienna  marble  outside. 

Where  no  facility  exists  for  obtaining  hot  water, 
the  baths  furnished  with  heating  apparatus  may  be 
employed.  Messrs.  Tylor  and  Son  have  given  much 
attention  to  the  construction  of  bath  apparatus,  and 
have  published  a little  pamphlet  upon  their  various 
contrivances  for  heating.  Their  “ Villa”  warm  bath, 
with  small  heating  stove,2  is  very  compact ; price 
£15  15s.,  and  is  completed  for  connexion  with  the 
cold  and  waste-water  pipes.  Mr.  R.  Dale  also 
exhibits  an  improved  warm  bath  and  heating  appa- 
ratus, and  Messrs.  Warner  and  Sons  the  same.3 

It  would  appear  from  the  returns  of  some  Bathing 
Establishments,  that  people  have  an  objection  to  the 
use  of  the  warm  bath  in  winter,  the  number  of 
bathers  during  this  portion  of  the  year,  being 
extremely  small.  This  probably  arises  from  a fear  of 
taking  cold,  by  the  necessarily  sudden  change  of 
temperature,  from  a bath  at  90°  or  100°  to  an  atmos- 

1 See  Appendix  of  Plates,  No.  79. 

8 See  Appendix  of  Plates,  No.  80.  3 See  Appendix  of  Plates,  No.  81. 
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phere  of  40°  or  50°.  High  authorities  might  be 
quoted,  however,  to  show  that  in  the  majority  of 
cases  no  such  danger  exists,  and  that  if  the  body  be 
well  clothed,  and  proper  caution  be  used  to  avoid  a 
chill,  the  warm  bath  may  serve  as  an  auxiliary  in 
the  resistance  of  cold,  rather  than  an  invitation  to  its 
approach.  The  invigorating  and  beneficial  effect  of 
our  variable  climate  upon  the  majority  of  English 
constitutions,  may  prove  the  recommendation  to  be 
sound, 

“ He  who  would  in  the  Olympic  games  preside 
Extremes  of  heat  and  cold  has  often  tried.” 

This  of  course  applies  only  to  those  who  are  in 
health.  Where  the  bath  is  used  for  remedial  pur- 
poses, the  patient  would  act  under  advice,  and  pro- 
bably adopt  the  juste  milieu , avoiding  all  extremes. 

The  lavatories  in  the  retiring  rooms  at  the  Exhibi- 
tion have  been  so  much  appreciated,  that  it  is  almost 
needless  to  call  attention  to  them,  except  to  point  out 
the  superiority  of  those  having  the  back  and  hori- 
zontal slabs,  to  prevent  the  water  from  splashing  the 
Avails,  &c.  These  are  termed  “ Complete  Fountain 
Hand-basins.” 

Those  exhibited  by  Mr.  Jennings,  fixed  in  a marble 
slab,1  have  a very  elegant  appearance.  The  taps  are 
self-closing  and  exceedingly  simple,  and  the  Avaste- 
cock  prevents  the  possibility  of  impure  air  rising. 
They  Avork  beloAv,  so  that  nothing  is  visible  but  the 
engraved  “pulls.”  The  Avater  rises  from  the  bottom 
of  the  basin  like  a fountain. 


See  Appendix  of  Plates,  No.  84. 
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Much  of  the  comfort  and  pleasure  in  using  these 
basins,  is  dependent  upon  the  pipe  being  of  sufficient 
size  to  allow  the  soiled  water  to  run  off  rapidly,  it 
should  not  be  of  less  than  one  inch,  or  one-and-a- 
quarter  inch  bore,  and  of  course  the  plug-hole  should 
correspond. 

Mr.  Jennings,  who  has  applied  india-rubber  to  a 
variety  of  ingenious  purposes,  has  also  made  a great 
improvement  upon  the  copper  and  brass  taps  generally 
in  use,  which  cause  frequent  inconvenience  by  cor- 
rosion, setting  fast,  and  leakage.  It  consists  of  an 
india-rubber  tube,  enclosed  in  a metallic  casing.  The 
cock1  is  shut  by  means  of  a screw  crusher,  turned  by 
the  thumb  and  finger,  which  compresses  the  tube. 
These  are  well  adapted  for  “high  pressure,”  inasmuch 
as  the  elastic  material  can  never  become  injured,  so  - 
long  as  the  metallic  casing  of  the  flexible  tube 
remains  perfect. 

In  connexion  with  these,  the  glass  pipes  with 
patent  joints,  exhibited  by  Messrs.  Swinburn,  and  the 
pipes  manufactured  by  the  Gutta  Percha  Company, 
may  be  noticed,  as  very  suitable  for  rain  water,  with 
which  hand-basins  should  be  supplied.  For  this 
purpose  lead  is  inappropriate,  rain  water  containing  a 
large  quantity  of  oxygen,  imbibed  in  its  recent  contact 
with  the  air.  This,  together  with  its  comparative 
purity,  causes  it  to  act  more  powerfully  on  the  lead, 
than  that  from  springs  and  rivers  ; causing  sometimes 
a poisonous  quality  in  the  water.  Some  persons  how- 
ever state  that  rain  water,  per  se,  does  not  decompose 
lead.  This  may  be  true  where  the  pipe  is  constantly 
full,  but  if  otherwise,  the  action  of  the  air  upon  the 


1 See  Appendix  of  Plates,  No.  84. 
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interior,  when  in  a damp  state,  causes  corrosion,  and 
pure  soft  water  corrodes  lead  more  than  other  water. 
Mr.  Spencer,  a chemist  at  Liverpool,  has  made  some 
important  experiments  upon  this  matter  ; upon  which, 
and  the  subject  of  water  generally,  much  information 
of  a popular  and  very  interesting  kind,  will  be  found 
in  the  “ Report  by  the  General  Board  of  Health,  on 
the  supply  of  water  to  the  Metropolis.” 

“DISCOVERIES  IN  THE  FINE  ARTS,  BY  WHICH 
THE  INTERIOR  OE  THE  BANK  MAY  BE  DECORATED, 
OR  THE  BANK  FURNITURE  RENDERED 
MORE  COMMODIOUS.” 

Amongst  these,  there  are  some  specimens  exhibited 
for  ornament,  and  for  utility,  which  claim  a reference 
here. 

Few  persons  can  have  passed  round  the  Coloured 
Glass  Gallery  without  being  struck  with  the  imposing 
decorations,  consisting  of  full-sized  portraits  of  dis- 
tinguished individuals,  by  Mr.  Norwood.  The 
figures,  which  have  the  appearance  of  carved  oak, 
seem  to  stand  out  from  the  crimson  ground  of  the 
paper  hanging ; a skirting  and  cornice  is  added,  so 
entirely  consistent  with  the  rest,  that  it  is  difficult  to 
realize  the  fact  of  its  being  a perfectly  plane  surface. 
Mr.  Norwood  has  eleven  figures,  viz. : — Her  Majesty 
the  Queen,  H.  R.  H.  Prince  Albert,  Lord  Nelson, 
Sir  Robert  Peel,  Shakspeare,  Milton,  Lord  Byron, 
Robert  Burns,  Sir  Walter  Scott,  Ceres  and  Mercury — 
emblematical  of  Agriculture  and  Commerce.  These, 
although  the  execution  is  by  no  means  rude  or  coarse, 
are  printed  from  blocks  at  3s.  6d.  each ; and  it  is 
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suggested  that  arrangements  might  be  made  with  the 
artist,  for  the  representation,  in  this  way,  of  some 
eminent  and  distinguished  Bankers,  whose  portraits 
would  form  a very  suitable  decoration  for  the  Board 
Boom ; and  thus,  at  a trifling  cost,  perpetuate  the 
memory  of  those  who  ought  not  to  be  forgotten. 

Horn’s  magnificent  Carved  Oak  Decorations,  with 
knotted  panels,1  are  an  excellent  imitation  of  polished 
oak.  These  can  be  had  of  any  tint  or  colour;  and 
are  said  to  be  extremely  durable — the  varnished 
surface  admitting  of  the  wall  being  cleaned.  Price, 
from  21s.  to  30s.  per  piece. 

As  an  interior  embellishment,  the  imitation  marbles, 
painted  upon  wood  and  slate,  might  be  used.  The 
colouring  surface  upon  the  slate  seems  very  firm  ; and 
the  specimens  exhibited  by  Magnus,  Hopkins,  Smith, 
and  Stirling,  are  especially  worthy  of  notice,  on 
account  of  their  beautiful  resemblance  and  fineness 
of  grain. 

Many  circumstances  have  lately  conspired,  to  make 
a general  and  comprehensive  knowledge  of  geography 
extremely  necessary,  if  not  in  the  daily  routine,  at 
least  in  the  occasional  varieties  of  a Banking  busi- 
ness; and  maps , used  as  decorations  of  a room,  tend 
greatly  to  facilitate  its  acquisition. 

Their  size  and  their  selection  would,  of  course,  be 
dictated  by  situation,  taste,  and  other  circumstances. 
If  intended  to  hang  constantly  exposed,  they  should 
be  well  varnished;  and  Mr.  Manning’s  preparation, 
made  without  the  aid  of  heat,  looks  very  well  upon 
the  maps  exhibited. 

For  ornamenting  ceilings,  the  Patent  Earthenware, 


1 See  Appendix  of  Plates,  No.  89. 
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for  which  Mr.  Hayes  is  agent,  is  recommended  by  its 
cleanly  and  imperishable  character — when  fixed,  not 
being  likely  to  get  chipped  and  broken,  like  plaster. 
It  admits  of  the  most  delicate  configuration,  and  in 
colour  is  perfectly  unchangeable.  The  specimens,  in 
sharpness  of  outline,  appeared  equal  to  any  wood- 
carving or  plaster  impressions,  if  not  to  gutta  percha 
moulding. 

This  same  material,  in  a plainer  character,  as  also 
glass,  seems  well  adapted  for  external  use ; for  letter- 
ing, for  bell-pulls,  and  a variety  of  small  matters,  for 
which  brass,  &c.,  are  at  present  used,  necessitating 
daily  labour  in  polishing  their  surface. 

Some  of  the  Letters  exhibited  by  Mr.  Lee  are 
really  elegant. 

The  numerous  contrivances  which  may  be  classed 
under  the  denomination  “ furniture  ” are  associated 
with  much  that  is  minute,  which  however  should  not 
pass  altogether  unnoticed.  With  the  reader’s  per- 
mission, therefore,  it  may  be  well,  before  passing  on  to 
more  important  matters,  to  make  merely  a reference 
to  a few  articles  which  attract  attention  by  their 
utility. 

That  which  tends  to  promote  cleanliness  in  an  office, 
where  a number  of  gentlemen  pass  so  large  a portion 
of  their  lives,  cannot  be  called  insignificant  or  useless. 
The  “ Improved  Hall  Foot  Brush,”  registered  by 
Thompson  and  Co.,  is  of  this  class;  and  it  may  be 
well  to  notice  here,  the  importance  of  daily  sprinkling 
the  floors  before  sweeping , to  avoid  the  needless 
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accumulation  of*  dust  upon  book-shelves,  papers, 
books,  &c.,  whence  it  is  very  unpleasantly  transferred 
to  the  fingers  of  those  who  handle  them.  There  is  a 
prejudice  against  this  method,  because  it  stains  the 
floor;  but  better  stain  the  floor  than  spoil  the  books 
and  soil  one’s  hands. 

The  4*  Hand  Pressure  Table  Bells”  should  be  pointed 
out,  as  being  very  suitable  for  the  manager’s  room, 
manufactured  by  Sim  cox,  Pemberton,  and  Sons ; as 
may  also  the  German  Thermometers,  (to  be  had  of 
Mr.  Pritchard,)  for  which  our  continental  neighbours 
are  so  famous. 

No  room  indeed  is  properly  furnished  without  one; 
its  utility,  like  that  of  a watch,  being  only  discovered 
by  its  use.  It  may  be  somewhat  pointedly  inquired, 
however, 44  but  what  is  the  good  of  knowing,  in  winter, 
that  the  room  is  too  cold,  and  in  summer,  too  hot, 
when  you  have  no  means  of  regulating  the  tempera- 
ture P’  It  is  quite  true,  that  the  advantage  of  a 
thermometer  is  most  felt  when  the  room  is  heated 
with  an  Arnott  stove,  without  this,  it  principally 
serves,  by  its  extreme  fluctuations,  to  show  the 
necessity  for  some  other  means  of  warming  and  venti- 
lation, than  our  open  fire-places  supply.  But  even  in 
this  case,  they  will  be  found  useful  as  regulators,  and 
considering  their  scientific  and  self- working  character, 
together  with  their  cheapness,  it  is  really  surprising 
that  they  are  not  seen  in  every  house.  Lately  a 
gigantic  effort  lias  been  made  to  bring  them  into 
more  general  use,  by  attaching  them  as  ornaments, 
v together  with  barometers,  to  envelope  boxes ! This 
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may  be  productive  of  some  advantage,  and  the  rapid 
sale  serves  to  indicate  the  public  taste,  although  in 
practice  these  trumpery  toys  must  not  be  relied  upon, 
as  it  is  no  uncommon  thing,  at  one  end  of  a stationer’s 
shop  to  find  the  weather  glass  “ set  fair,”  the  ther- 
mometer showing  a frosty  temperature  of  30°,  whilst 
at  the  other,  premonition  is  given  of  approaching 
“ storm,”  with  a sultry  atmosphere  at  80°. 

Harcourt  Quincey’s  “Patent  Pedestal  Coal  Vase”1 
is  deserving  of  attention — saving  the  trouble  of  lifting 
a heavy  coal  scuttle,  and  the  occasional  inconvenience 
of  an  empty  one. 

The  “ Folding  Library  Steps,”2  made  by  Mr.  Ell, 
would  be  found  very  serviceable,  on  account  of  their 
lightness,  strength,  and  firm  standing : well  adapted 
for  rooms  with  high  book-shelves.  The  sides  are 
bowed,  and  the  steps,  which  are  dove-tailed  into  them, 
have  risers  tongued  to  their  backs ; making  a thin, 
light  piece  of  wood,  as  strong  as  a thicker  and  heavier 
piece  would  be  without  them.  The  price  of  those  at 
the  Exhibition,  French-polished,  Avith  lacquered 
hinges,  £3  10s. ; same  in  American  ash,  £2  5s. ; and  in 
deal,  £1  15s;  and  if  made  higher,  proportionately  more. 

For  an  ornamental  table  or  slab,  the  “ Imitation 
Marble  on  Glass,”  exhibited  in  Class  24,  Nos.  37,  38, 
39,  and  40,  appeared  very  suitable,  and  would,  prob- 
ably, be  cheaper  than  real  marble.  The  Sienna 
sample,  No.  37,  is  an  excellent  resemblance. 

1 See  Appendix  of  Plates,  No.  65.  2 See  Appendix  of  Plates,  No.  58. 
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BANK  COUNTER  AND  MONEY  DRAWERS. 

There  is  in  the  new  office  of  the  National 
Bank  of  Scotland,  Glasgow,  a beautiful  counter,  of 
novel  construction,  having  a line  of  demarcation 
between  that  part  appropriated  to  the  customer, 
and  that  retained  exclusively  by  the  Bank  Officials ; 
and  in  connexion  with  the  various  specimens  of  glass 
exhibited  in  the  Crystal  Palace,  the  idea  occurred, 
whether  the  friction,  in  telling  coin  upon  wood,  might 
not  be  diminished  by  substituting  some  mineral,  or 
metallic  surface ; possibly  of  glass,  which  would  admit 
of  being  easily  cleaned.  The  quality  of  the  “ ring” 
produced  would  be  of  much  importance,  and  this 
could  only  be  discovered  by  experiment.  But  whether 
glass  counters  would  do  or  not,  there  can  be  little 
doubt  that  money  boxes  of  moulded  glass , or  glazed 
earthenware , for  counter  drawers,  would  answer  well, 
and  might  be  made  much  cheaper  than  the  elliptical 
mahogany  boxes,  turned  by  an  eccentric  lathe. 

A little  apparatus  called  the  “Siphon  Damper,”1 
has  just  been  introduced  by  Messrs.  Marion  and  Co., 
for  wetting  postage  stamps ; it  may  be  otherwise,  and 
perhaps,  still  more  usefully  applied  in  place  of  a 
sponge  for  moistening  the  fingers  in  counting  notes. 
The  sponge  gives  out  too  much  water  for  the 
requirement ; this  apparatus  presents  a firmer  surface 
of  moist  cloth,  into  which  the  water  is  continually 
rising  from  the  reservoir  by  capillary  attraction. 


1 See  Appendix  of  Plates,  No.  82. 


PRIZE  ESSAY. 


123 


In  the  press  of  business,  a place  of  safety,  imme- 
diately accessible,  is  necessary,  for  bags  of  coin,  paid 
in  by  customers,  and  set  aside  to  be  told  at  leisure. 
The  Railway  Collecting  Boxes,  made  by  Mr.  Fisher, 
seem  applicable  to  this  purpose : the  parcels  being  put 
into  the  top,  the  shutting  of  the  lid  causes  an  open 
cylinder  to  revolve,  and  they  fall  to  the  bottom : 
they  cannot  then  be  seen  or  touched  from  the  top 
opening,  but  may  be  removed  by  unlocking  a door  in 
the  side.  It  will  be  observed  that  small  “ bags”  of 
coin  offer  such  peculiar  facilities  for  mal-appropriation, 
that  they  should  not  be  unnecessarily  exposed. 

The  daring  robbery  at  the  London  and  Westminster 
Bank,  in  June  1851,  suggests  the  necessity  of  some 
ready  method  of  securing  the  tin  boxes  in  which 
specie,  notes,  bills,  &c.,  may  be  kept,  in  the  immediate 
vicinity  of  the  counter.  These  boxes  might  have 
some  slight  projection  behind,  fitted  to  a corresponding 
recess  in  the  back  of  the  ledge  or  shelf,  on  which  they 
stand.  Several,  being  thus  placed  in  a row,  may  be 
secured  by  a rising  and  falling  iron  bar  in  front, 
locked  at  one  end. 

For  the  conveyance  of  specie  from  place  to  place, 
nothing,  perhaps,  unites  ready  portability  and  safety, 
so  well  as  a small  thick  leather  or  gutta  percha  trunk. 
That  made  by  Mr.  Motte,  out  of  one  piece , would 
seem  suitable  for  this  purpose. 

The  American  riveted  portmanteaus,  Canada  De- 
partment, No.  196,  in  which  no  thread  or  sewing  is 
employed,  obtain  great  strength  and  durability  by  the 
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rivet  heads  projecting  slightly  from  the  surface ; and 
for  travelling  with  papers,  &c.,  for  the  inspection  of 
branches,  or  otherwise,  the  commodious  bag  with 
improved  fittings,  exhibited  by  Mr.  Meller,  would 
possess  many  advantages.  It  is  lined  throughout 
with  best  Morocco  leather,  has  metal  knobs  at  bottom, 
to  prevent  wear,  improved  secret  fastenings,  four 
pockets,  &c. — Price  5r  guineas.  This  is  of  course 
made  in  the  very  first  style.  They  may  be  had  of 
enamelled  leather,  and  lined  after  the  same  design, 
for  two  guineas. 


LEDGER  CLERKS’  DESKS. 

In  using  a large  book,  a current  account  ledger  of 
sixteen  quires  for  instance,  it  will  be  observed  that 
the  two  sides  present  a declivity,  so  that  the  clerk  is 
continually  writing  upon  the  slope  of  a hill,  the 
steepness  of  which  is  increased  when  the  book  is 
opened  at  the  beginning  or  near  the  end,  so  that  it  is 
a common  thing  to  provide  a piece  of  wood  covered 
with  baize,  to  place  under  the  side  to  adjust  the 
inequality.  This  plan  will  not  answer  for  ledgers , 
these  being  continually  in  use  at  all  parts,  but  it  is 
thought,  that  possibly  the  same  object  might  be 
accomplished,  by  having  the  desk  hollowed  out  to 
admit  the  stiff  back  to  lie  within  the  groove,  in 
which  it  might  be  made  to  turn  with  very  little 
friction.  This  would  obstruct  the  continual  adjust- 
ment of  the  ledger  to  the  varied  convenience  of  the 
writer,  but  perhaps,  on  the  other  hand,  it  might  be 
well  that  a good  position  for  writing  should  be  thus 
constantly  enforced. 
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Desks  made  to  open  at  the  top  are  unsuitable  for 
these  very  large  and  heavy  books — drawers  under- 
neath would  be  preferable,  thus  the  necessity  for 
lifting  up  the  ledger  every  time  the  desk  is  opened, 
would  be  avoided. 

In  making  the  lockers  underneath,  or  at  the  sides 
of  the  desks,  in  which  books  stand  for  constant  re- 
ference and  use,  it  will  be  well  that  the  bottom  should 
have  the  grain  of  the  wood  running  from  front  to 
back,  and  not  across , (as  is  usually  the  case  on  account 
of  the  additional  strength  of  the  wood  in  that  posi- 
tion.) In  those  lockers  already  made,  a new  bottom 
may  be  placed  over  the  old,  with  the  grain  as  recom- 
mended, and  this  will  make  the  books  wear  much 
longer.  Any  plan  would  do  equally  well,  by  which 
the  friction  unavoidable  in  constantly  removing  and 
replacing  books  may  be  diminished,  as  for  instance  a 
small  roller  working  in  front  of  the  locker,  the  top  of 
the  roller  a little  above  the  surface  of  the  shelf;  upon 
this  the  books  would  run  easily,  the  locker  being 
sufficiently  deep  to  allow  of  the  books  being  pushed 
back  so  as  to  leave  the  roller  clear.  The  same  end 
may  be  accomplished  by  guarding  the  lower  edges  of 
the  books  with  a covering  of  brass  or  copper  sheeting, 
or  a wire  running  along  the  bottom.  This  may  be 
suitable  for  those  books  which  remain  in  use  for  many 
years. 

When  articles  of  furniture  are  made  to  be  moved 
about,  the  very  excellent  patent  castors,  exhibited  by 
Hopkins  and  Son,  might  be  adopted.  Their  pecu- 
liarity consists  in  the  joint  having  three  bearings  and 
being  made  solid,  without  rivetting,  which  gives  a 
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perfect  connexion,  almost  impossible  to  be  broken  or 
to  become  loose.  It  more  resembles  the  articu- 
lation of  an  animal  joint  than  a piece  of  ordinary 
mechanism. 


THE  PATENT  ARITHMOMETER  OR  CALCULATING  MACHINE. 

This  instrument  which  excited  so  much  notice 
during  the  Exhibition,  although  more  adapted  to  per- 
form the  fatiguing  calculations  which  absorb  so  much 
valuable  time  in  astronomical  and  mathematical  re- 
search, may  still  be  of  interest  to  Bankers  and 
Merchants.  It  was  invented  in  the  year  1818,  by 
M.  Thomas  De  Colmar,  who,  it  is  said,  has  spent 
thirty  years  in  study  and  experiments.  Addition, 
subtraction,  multiplication,  division,  and  the  extrac- 
tion of  the  square  root,  are  all  effected  with  equal  ease 
and  rapidity.  Multiplications  of  eight  figures  by 
eight,  and  divisions  of  sixteen  by  eight,  only  occupy  a 
few  seconds,  the  extraction  of  a square  root  of  sixteen 
figures,  with  the  proof  is  effected  in  a minute  and  a 
half. 

The  price  of  the  machine  with  ten  figures,  giving  a 
product  of  ten  billions  is  £12.  If  with  sixteen 
figures  £24. 

This  is  undoubtedly  a very  ingenious  and  valuable 
invention,  but  it  must  be  remembered  that  its  accuracy 
depends  upon  the  manner  in  which  it  is  used,  and 
that  it  is  quite  as  possible  to  make  a mistake  in  mul- 
tiplying or  dividing  with  this  machine  as  with  a slate 
and  pencil ; and  a novice  in  the  various  adjustments 
and  manipulations  necessary,  would  be  extremely 
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liable  to  err.  As  a check  upon  the  accuracy  of  cal- 
culations, however,  this  will  he  found  invaluable,  the 
essence  of  a check,  consisting  solely  in  the  difference 
of  the  methods  by  which  a corresponding  result  may 
be  obtained. 


THE  PATENT  FIRE  ANNIHILATOR. 

The  Patent  Fire  Annihilator1  is  the  invention  of 
Mr.  W.  H.  Phillips,  formerly  an  officer  in  the  Royal 
Navy,  and  is  the  result  of  his  observation  of  a very 
remarkable  circumstance  connected  with  the  eruptions 
of  the  volcanic  island  of  Fernandea,  which  he 
witnessed  many  years  back,  when  on  board  his  vessel 
cruising  in  the  Mediterranean.  The  island  was  in 
the  form  of  a crescent,  presenting  an  open  crater, 
into  which  the  sea  rushed  like  a cataract,  during  the 
periodical  cessation  of  the  eruptions ; when  they 
recommenced,  the  flood  of  water  was  again  ejected 
from  the  crater  to  the  height  of  many  thousand  feet. 
The  water  falling  on  the  burning  island , produced  no 
effect  on  the  flames  issuing  from  the  ravines ; but 
wherever  the  wind  carried  the  cloud  of  vapour,  streaming 
from  the  fiery  gulf  simultaneously  with  the  water , 
there , the  flames  were  suddenly  annihilated.  This 
effect  attracted  the  serious  attention  of  Mr.  Phillips, 
who  investigated  the  subject  more  closely,  and  after 
many  years  devoted  to  the  study  of  the  properties  of 
fire,  invented  the  “ Annihilator,”  which  precisely 
represents  the  remarkable  volcanic  phenomenon  above 
mentioned. 


See  Appendix  of  Plates , No.  59. 
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The  machine  consists  of  an  iron  vessel,  containing  a 
water  chamber  and  two  perforated  cylinders.  In  the 
inner  cylinder  is  placed  a brick,  called  the  “ charge,” 
composed  of  saltpetre,  coke,  charcoal,  and  gypsum. 
A bottle,  termed  the  “ Igniter,”  containing  sulphuric 
acid,  and  a mixture  of  potash  and  sugar,  is  placed  in  a 
hole  at  the  top  of  the  brick,  and  over  this  a flat  bag, 
styled  the  “ Priming  Cap,”  containing  some  “ charge” 
in  powder.  A pin  is  dropped  into  the  neck  of  the 
bottle,  and  rests  on  the  upper  end  of  the  igniter. 

The  Annihilator  is  discharged,  by  taking  out  the 
stopper  at  the  neck  of  the  bottle,  reversing  it,  and 
then,  with  the  top,  forcing  the  pin  through  the  priming 
cap  and  bottle.  The  sulphuric  acid  falls  upon  the 
mixture  of  potash  and  sugar,  which  instantaneously 
fires.  This  ignites  the  charge,  the  priming  ensuring 
the  effect.  The  burning  brick  gives  out  carbonic- 
acid  and  nitrogen  gases,  which  issue  from  the 
discharge  pipe,  forced  out  by  the  pressure  of  the 
steam,  simultaneously  generated.  Upon  striking  the 
pin  an  instantaneous  effect  is  produced,  and  in  thirty 
seconds  the  vapour  is  in  full  blast,  which  is  effective 
for  about  two  minutes,  pouring  out  in  a stiff  column 
several  feet  in  length. 

The  result  of  the  operation  is  to  annihilate  the 
flame,  reduce  the  temperature,  absorb  the  smoke,  and 
render  the  atmosphere  respirable,  so  that  any  person 
may  enter  a room  which  has  been  on  fire,  immediately 
after  the  use  of  the  machine. 

Where  the  fire  has  a root , as  in  burning  wood, 
cotton,  wool,  &c.,  the  machine  must  be  followed  by 
the  use  of  water  to  extinguish  the  embers ; but  in  all 
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other  cases,  the  power  of  the  Fire  Annihilator  is 
absolute,  flame  from  tar,  turpentine,  oil,  spirits,  &c., 
instantly  disappearing. 

This  invention  might  have  been  more  correctly 
named,  an  Extinguisher  of  flame,  than  an  Annihilator 
of  the  element  of  Fire. 

The  special  object  is  to  give  means  of  checking  fire 
at  the  outset;  and  its  proper  application  is  that 
within  doors  by  the  inhabitant ; but  with  an  adequate 
number  of  charges,  any  amount  of  flame  may  be 
subdued. 

The  Fire  Annihilator,  in  its  action,  may  be  said  to 
resemble  a pump  drawing  water,  or  the  condenser  of 
a steam  engine.  The  vapour  which  issues  from  it, 
enters  the  building  in  a highly  expansive  state,  and 
extinguishes  the  flame  chiefly  by  the  presence  of 
gases  adverse  to  combustion,  but  partly  also,  no 
doubt,  by  reducing  the  atmosphere  to  a temperature 
lower  than  that  at  which  flame  can  exist.  By 
degrees,  the  room  being  filled  with  vapour,  the  tem- 
perature decreases,  and  the  vapour  condensing  into 
water,  fresh  air  enters  to  supply  its  place,  and  renders 
it  possible  for  men  to  follow,  and  complete  the  work 
by  extinguishing  the  embers.  The  machine  is  unat- 
tended with  any  practical  difficulties  in  its  use.  The 
vapour  itself  possesses  the  advantage  of  being  less 
destructive  to  the  unconsumed  articles  with  which  it 
comes  in  contact  than  water,  and  being  also  a more 
penetrative  medium,  it  is  better  calculated  to  act 
simultaneously  upon  the  innumerable  particles  of  gas 
which  combine  to  produce  flame.  It  is  stated  to  be 
perfectly  innoxious  to  human  life,  which,  of  course, 
must  be  taken  at  a considerable  discount,  and  be 
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understood  to  mean,  during  that  short  time,  and  in 
that  state  of  admixture  with  air,  in  which  men  have 
occasion  to  inhale  it. 

The  Rev.  J.  Barlow,  in  a lecture  at  the  Royal 
Institution,  stated  that  the  destructive  agent  of  confla- 
gration is  flame.  It  is  flame  which  occasions  violent 
draught,  produces  the  most  intense  heat,  and  most 
rapidly  generates  those  suffocating  vapours  which  ren- 
der the  burning  apartment  inaccessible.  The  origin 
and  continuance  of  flame  depend  on  two  conditions ; 
firstly,  that  the  combustible  material  should  be  raised 
to,  and  kept  at,  a temperature  high  enough  to  afford 
a constant  supply  of  inflammable  gas  ; and,  secondly, 
that  it  should  be  constantly  fed  with  pure  air.  The 
usual  remedy  against  fire,  is  water : but  water  is  able 
to  interfere  with  the  first  of  these  conditions  only. 
Unless  therefore,  the  burning  substance  be  so  saturated 
(very  shortly  after  it  has  been  set  on  fire,)  that  it 
cannot  give  out  inflammable  gas,  the  heat  of  the 
flame  first  extends,  and  then  ignites  other  gases  and 
vapours  from  various  parts  of  the  room ; the  flames 
are  thus  dispersed  about  the  apartments ; and  by  the 
time  that  the  engine  arrives,  the  contents  of  the  house 
are  frequently  consumed.  Mr.  Phillips  proposes  to 
subdue  flame  by  effectually  disturbing  the  second 
condition  of  its  continuance — access  of  pure  air. 
The  object  of  the  Annihilator,  is  to  diffuse  through 
the  atmosphere  (already  vitiated  by  the  combustion) 
of  an  apartment  on  fire,  a quantity  of  carbonic-acid- 
gas  and  steam,  and  in  this  way,  render  the  continu- 
ance of  flame  impossible. 

The  Inventor  has  arrived  rather  philosophically  at 
a conclusion,  as  to  the  method  by  which  this  machine 
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operates,  and  the  relative  temperature  of  the  gase3 
evolved,  and  those  found  in  a building  on  fire.  He 
states  that  the  one  is  discharged  at  160°,  and  comes  in 
contact  with  flame  at  about  3000° ! The  gas  absorbs 
part  of  this  heat,  and  not  only  in  proportion  to  its 
original  volume,  but  expands  as  much  as  one 
hundred  times  more.  Now  water  thrown  into  a body 
of  flame,  acts  only  on  the  part  immediately  in  con- 
tact with  it.  Although  it  may  be  used  at,  say  35 
degrees  Fahrenheit,  much  lower  than  the  gas,  yet  it 
will  be  found  that  a very  small  part  assumes  the 
form  of  vapour,  on  coming  in  contact  with  flame,  the 
greater  part  falling  down  by  its  superior  weight  and 
being  wasted. 

In  order  to  prove  its  efficiency,  especially  in  fires  at 
distilleries  or  gas  works;  at  one  of  the  experimental 
demonstrations,  a large  iron  vessel,  about  six  feet  in 
diameter,  and  filled  with  coal-tar,  was  lighted  in  the 
yard.  On  bringing  one  of  the  machines  into  play, 
the  fire  was  instantly  put  out,  whereas,  if  it  had 
been  flooded  with  water,  the  danger  would  have  been 
increased,  by  the  tar  running — a liquid  flame,  to  other 
parts  of  the  premises. 

“ This  machine,  possessing  such  apparently  miracu- 
lous powers,  is  neither  bulky,  nor  costly,  liable  to  get 
out  of  order,  or  tedious  in  its  application,  dangerous 
to  keep,  or  difficult  to  apply ; it  is  the  reverse  of  all 
these.  With  an  apparatus  which  might,  without  the 
slightest  inconvenience,  be  kept  in  a lady’s  bed  room, 
not  bigger,  in  fact,  than  a muff-box,  a fire  of  timber 
shavings,  tar,  and  combustibles,  blazing  so  fiercely  that 
it  could  not  be  approached  within  twenty  feet  without 
inconvenience,  has  been  extinguished  in  a few  seconds 
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by  a lad.  Such  a fire  would  not  have  been  put  out 
by  a common  fire-engine,  in  a quarter  of  an  hour, 
even  if  the  machine,  the  men,  and  the  water  were  all 
at  hand  when  it  broke  out. 

“ Persons  in  cities  may  be  indifferent  to  fire, 
because  they  have  the  great  insurance  companies  in- 
cessantly on  guard ; yet  even  they  are  not  free  from 
the  most  fearful  risks.  A curtain  catches  fire,  wood 
work  follows,  the  firemen  are  sent  for,  they  arrive,  the 
flames  are  extinguished  (perhaps) ; but  the  room  at 
least  is  gutted,  and  the  house  is  left  a wreck,  with 
windows  smashed,  and  the  furniture  and  fittings 
ruined  by  the  inundation.  An  44  Annihilator”  in  a 
dwelling-house,  would  render  all  this  impossible ; for, 
in  its  employment,  nothing  is  perceptible,  except  its 
efficiency,  brought  about  by  a cloud  of  vapour,  inca- 
pable of  soiling  a muslin  window  curtain.” 

In  consequence  of  the  alleged  spontaneous  com- 
bustion of  one  of  the  Annihilators  on  board  the 
Boyal  Mail  Steam  Packet  44  Severn,”  together  with 
the  destruction  of  the  Annihilator  manufactory  at 
Battersea  by  fire,  unfavourable  opinions  of  these 
machines  were  propagated.  The  Company  therefore 
submitted  the  case  to  F.  Braith waite,  Esq.,  M.  Inst., 
C.  E.,  and  Charles  Watt,  Esq.,  Consulting  Chemist. 
These  gentlemen  have  made  a full  and  most  satisfac- 
tory report ; showing  the  impossibility  of  spontaneous 
combustion,  for  although  the  materials  are  eminently 
combustible,  they  have  not  the  slightest  tendency  to 
spontaneous  ignition  ; being  composed  merely  of  nitre 
and  charcoal.  As  to  the  fire  at  Battersea;  although 
the  building  was  full  of  materials, — containing  30,000 
pounds  of  saltpetre  and  other  things,  yet  as  these 
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were  not  put  together , so  as  to  form  Fire  Anniliilators 
— their  presence  tended  to  increase  rather  than  retard 
the  fire.  There  were  indeed  no  completed  Fire 

Anniliilators  on  the  premises. 

The  Report  is  confirmed  by  the  opinions  of 
Professor  Brande,  F.R.S.,  and  Lewis  Thompson,  Esq., 
M.R.C.S.,  Consulting  Chemist. 

The  destruction  of  this  manufactory,  whilst  full 
of  the  ingredients  from  which  Fire  Anniliilators  are 
made,  is  no  more  a matter  of  surprise,  than  the 
taking  of  a well  stored  fortress  in  the  absence  of  its 
military  guard ; and  to  pronounce  the  machine 
inefficient  on  this  account,  would  be  as  unreasonable 
as  to  decline  all  medical  assistance,  because  doctors 
are  not  themselves  immortal. 

Some  further  particulars  of  this  invention  will  be 
found  in  the  appendix,1  with  accounts  of  real  and 
experimental  fires,  public  demonstrations,  and  testi- 
monials in  its  favour. 

Mr.  Phillips  has  also  invented  a “ Fire  Detector,” 
intended  to  be  used  in  stores  and  warehouses. 
It  consists  of  a wire  of  lead  or  gutta  perclia  passing 
through  the  room,  and  at  one  end  attached  to  a 
pendulum,  which,  when  set  in  motion  strikes  upon  a 
bell  placed  close  to  it.  Should  a fire  break  out,  the 
wire  melts  from  the  heat,  the  pendulum  is  set  at 
liberty,  and  in  its  successive  vibrations,  rings  the  bell 
and  gives  the  alarm. 

The  Annihilator  might  thus  be  made  self-acting, 
by  placing  the  machine,  so  that  the  pendulum,  when 
set  at  liberty,  should  strike  the  pin,  which  breaks  the 
bottle  containing  the  charge.  By  this  means  the 


1 See  Appendix  of  Plates,  No.  59. 
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vapour  would  be  evolved,  and  the  fire  subdued  or 
extinguished,  simultaneously  with  the  notice. 

“ When  we  take  into  consideration  the  great 
number  of  fires,  which,  both  by  day  and  night, 
endanger  the  life  and  destroy  the  property  of  indi- 
viduals situated  in  or  near  the  metropolis  and 
elsewhere,  the  production  of  a machine,  such  as  that 
which  Mr.  Phillips  has  exhibited,  promises  to  be  of 
very  considerable  utility.  By  being  provided  with 
one  of  these,  each  householder  is  possessed  of  an 
instantaneous  means  of  checking  a fire  at  its  com- 
mencement, long  before  any  great  destruction  of 
property  can  have  taken  place.” 


“ IMPROVEMENTS  IN  WRITING  PAPER,  PENS,  INK, 
ACCOUNT  ROOKS,  SCALES,  LETTER  COPYING  MACHINES 
AND  OTHER  INSTRUMENTS  USED  IN  CARRYING 

ON  THE  EUSINESSU 

IMPROVEMENTS  IN  PAPER. 

Many  things  which  a century  ago  were  deemed 
luxuries,  being  required  by  comparatively  few,  are 
now,  by  their  extended  use  and  general  adoption, 
numbered  with  the  necessaries  of  life.  Amongst 
these  may  be  reckoned  good  Paper,  Pens,  and  Ink. 
To  the  rapidly  increasing  class  of  writers,  these 
articles  are  of  the  first  importance,  involving  in  their 
selection  a very  considerable  economy  or  sacrifice  of 
temper  and  of  time.  This  consideration  is  sometimes 
overlooked,  when  the  preference  is  given  to  the 
sample  two  or  three  shillings  per  ream  cheaper  than 
another;  the  lower  price  being  consequent  upon 
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inferior  material,  or  a slovenly  method  of  applying 
the  size  or  finishing  the  surface ; which  may  result  in 
the  loss  of  several  hours  of  valuable  time,  by  the 
diminished  facility  attendant  on  its  use.  In  the 
choice  of  papers,  considerable  discrimination  is  re- 
quired, and  it  often  happens  that  those  possessing  the 
most  attractive  surface,  are  the  most  unbearable  to 
use.  It  was  at  one  time  quite  sufficient  to  hold  a 
sheet  up  to  the  light,  and  reading  “Whatman,”  to 
reply  affirmatively  to  the  stationer’s  inquiry,  whether 
that  quality  would  suit!  He  having  been  dead, 
however,  many  years,  it  is  presumed  that  Whatman  s 
paper  is  manufactured  by  other  persons  besides  his 
immediate  successors,  and  this  accounts  for  the  fact, 
that  whilst  the  old  water  mark  is  found  upon  the 
best  papers,  it  is  not  always  a guarantee  that  those 
bearing  it  belong  to  the  highest  class. 

In  dealing  with  honourable  tradesmen,  the  price 
will  generally  be  an  index  to  the  quality,  and  whilst 
it  is  anything  but  desirable  to  purchase  writing  paper 
so  thick  that  it  cannot  be  folded  without  breaking,  it 
is  at  the  same  time  confidently  asserted  that  the  extra 
price  charged  upon  the  superior  materials,  bleaching , 
and  general  completeness  of  a ream  of  really  good 
paper,  is  by  no  means  thrown  away. 

Many  persons  are  induced  to  buy  the  better  kinds 
of  tea  from  the  fact,  that  a pound  at  3s.  has  paid  the 
same  amount  of  duty  as  a pound  at  6s.,  and  therefore, 
c ceteris  paribus , the  6s.  is  the  cheaper  tea.  The  same 
argument  may  be  applied,  in  some  degree,  to  paper, 
the  manufacturing  duty  being  uniform  upon  the 
inferior,  and  the  highest  qualities : as  this,  however, 
is  levied  by  weight,  whilst  the  paper  is  in  most  cases 
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sold  by  superficial  measure,  the  above  advantage  in 
respect  to  duty,  is  gained  only  in  the  purchase  of  the 
thinner  kinds. 

A clerk  is  sometimes  subjected  to  a most  painful 
infliction,  by  being  doomed  to  write  from  beginning 
to  end  of  a large  volume,  made  of  paper,  which  has 
been  finished  with  inferior  size ; the  smell  arising 
from  this  cause  is  sometimes  most  offensive;  and 
such  paper,  which  is  considered  spoiled  at  the 
manufactories,  ought  never  to  *be  put  into  books, 
except  of  the  very  lowest  and  cheapest  kind. 

A contrast  in  shade  is  frequently  observable 
between  the  two  sides  of  a sheet ; this  is  because  the 
colour,  being  heavy  and  frequently  insoluble  in  water, 
falls  through  the  paper,  as  it  were,  to  the  under  side, 
in  the  process  of  manufacturing. 

I here  is,  however,  a far  more  important  difference 
in  the  surface  of  the  two  sides,  which  sometimes 
exists  to  a most  inconvenient  degree.  This  is  owing 
to  the  impression  left  upon  the  pulp  by  the  gauze,  or 
rough  and  uneven  surface  of  the  mould  upon  which 
the  sheet  is  formed,  and  no  amount  of  subsequent 
pressure  can  entirely  remove  it.  Hence  a sheet  of 
paper  has  a right  and  a wrong  side  as  much  as  a 
piece  of  cloth,  and  the  manufacturers  in  doing  up  the 
best  qualities  into  quires  frequently  place  the  right 
stde  out.  Thus  the  first  side  is  available  for  the 
letter,  and  the  fourth  for  the  direction. 

By  the  general  adoption  of  envelopes,  the  fly  sheet 
is  now  really  rendered  quite  unnecessary;  although 
without  it,  from  long  habit,  a sheet  appears  to  be 
denuded : which  is  probably  attributable  to  the  rough 
edge  presented  by  a torn  half-sheet,  and  might  be 
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obviated  by  cutting  the  ream  into  quarto  halves. 
This,  it  is  suggested,  would  be  a far  better  plan,  than 
writing  upon  the  first  two  sides  of  an  octavo  note, 
thereby  increasing  the  labour  of  copying,  whilst  half 
the  advantage  of  the  best  side  of  the  sheet  is  thereby 
lost.  The  fly  leaf  is  not  only  an  unnecessary  waste 
of  paper,  but  is  a needless  incumbrance  to  the  corres- 
pondence locker. 

The  quantity  of  writing  paper  used  in  Banking 
business  is  so  great,  that  the  price  at  which  it  can  be 
obtained  is  of  importance,  and  is  worthy  of  considera- 
tion, together  with  the  quality,  in  determining  as  to 
its  merit.  Those  persons  whose  time  is  most  valuable, 
may  with  propriety  use  the  best  paper;  and  that 
which  is  employed  in  books  for  permanent  purposes, 
and  which  may  be  written  closely  upon  both  sides, 
should  of  course  be  better  than  that,  used  for  printed 
forms,  or  for  mere  enclosure.  Writing  paper  should 
be  as  much  as  possible  manufactured  from  linen  rags 
— the  less  cotton  there  is  in  its  composition,  the  less 
fibre  will  be  found  upon  the  surface,  and  the  process 
of  finishing  should  not  be  carried  so  far  as  to  produce 
what  is  commonly  but  erroneously  called — a “ greasy” 
surface. 

The  specimen  books  of  writing  papers  furnished 
by  Mr.  Ralph,  are  deserving  of  attention,  as  uniting 
cheapness  with  good  quality,  and  there  is  a descrip- 
tion manufactured  under  the  name  of  Moinier,  pro- 
fessedly of  “linen  fabric,”  which  possesses  valuable 
qualities.  Pirie’s  paper  is  also  very  similar,  and 
many  samples  of  Joynson’s  are  most  excellent. 

Some  affirm  that  paper  is  much  improved  by  age, 
and  that  the  increased  value  so  far  exceeds  the 
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interest  of  the  first  cost,  that  it  is  well  worth  while  to 
keep  a stock  in  hand.  Its  good  condition  is,  how- 
ever, dependent  upon  dryness,  otherwise  the  smooth 
surface,  consequent  on  pressing,  is  entirely  lost,  the 
sheet  returning  very  nearly  to  the  condition  in  which 
it  left  the  mould. 


METALLIC  PAPER. 

The  indelible  character  of  style  writing,  upon 
Penny’s  Improved  Metallic  Paper,  may  recommend 
it  for  some  purposes,  where  the  use  of  ink  is  inconve- 
nient ; and  being  nearly,  if  not  quite  as  permanent, 
it  might  be  useful  for  “ exchange”  and  “ clearing” 
books.  The  specimen  exhibited  was  remarkably  easy 
to  write  upon,  the  unpleasant  friction  of  the  style 
being  entirely  absent. 

The  pencil  usually  supplied  with  these  books  is 
very  good,  but  a totally  different  article  is  sometimes 
sold  by  the  stationers.  On  account  of  the  hardness 
apparently,  of  the  material,  of  which  this  is  composed, 
even  when  used  with  the  best  paper,  its  performance 
is  most  execrable,  and  not  unfrequently  brings  this 
useful  invention  into  undeserved  disgrace. 


BROWN  PAPER. 

The  glazed  brown  paper  exhibited  by  Venables, 
Wilson,  and  Tyler,  has  some  valuable  properties.  Its 
smoothness  renders  it  very  pleasant  in  use,  and  it  is 
firm,  strong , and  light ; this  latter  quality  is  of  much 
importance ; for  the  price  of  brown  paper  being  very 
much  regulated  by  its  weight,  the  thinner  it  is, 
compatible  with  the  strength  required,  the  more 
advantageous  to  the  purchaser.  This  sample  is  fifty 
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inches  wide,  and  may  be  had  in  any  length.  It 
would  be  well  suited  to  £b  silver  parcels,  and  bank- 
ing purposes  in  general. 

Mr.  Martin  has  invented  a non-absorbent  size, 
which  he  has  patented.  Instructions  for  its  applica- 
tion can  be  obtained,  at  a moderate  charge ; and  it 
might  be  very  usefully  employed  for  the  brown  paper 
used  for  Bankers’  parcels,  which  are  often  endangered 
by  exposure  to  wet.  In  the  Exhibition  samples  of 
prepared  and  unprepared  blotting  paper,  the  differ- 
ence was  most  remarkable — the  one  instantly  absorb- 
ing the  water  placed  upon  it,  and  the  other  throwing 
it  off  immediately. 


BLOTTING  PAPEE. 

This  being  an  article  of  large  consumption,  is 
of  much  importance.  Its  present  condition  seems 
capable  of  great  improvement,  and  would  well  repay 
a little  attention.  The  blotting  rollers  are  ineffectual, 
plate  paper  is  not  well  adapted  for  book-keeping,  and 
the  blotting  sheet  seems  the  only  alternative.  Blotting 
paper  seems  generally  to  be  good  in  proportion  to  its 
rottenness,  and  vice  versa ; hence  the  importance  of 
lessening  the  friction  of  the  hand,  which  progressively 
injures  its  absorbent  quality,  and  causes  it  to  tear, 
before  half  saturated.  It  would  afford  much  facility, 
if  some  glazed  surface  could  be  readily  attached  to  a 
fold  of  some  twelve  or  sixteen  thicknesses.  These 
might  be  torn  off  as  used. 

For  ledger  work,  where  the  incessant  application 
of  the  blotter  is  required,  a sheet  folded  into  eight, 
with  a piece  of  stout  jane  or  calico  placed  in  the 
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middle,  may  be  usefully  employed;  this  will  prevent 
its  tearing  prematurely,  and  cause  the  paper  to  last 
twice  as  long.  As  with  all  other  paper,  so  also 
especially  in  the  case  of  blotting,  there  is  a right  and 
a wrong  side ; that  which  was  the  under  side,  and  in 
contact  with  the  gauze,  in  the  manufacture,  is  harder, 
rougher,  and  less  absorbent  than  the  other;  which, 
on  account  of  its  greater  softness,  is  better  adapted 
for  taking  off  the  ink.  This  will  avoid  the  frequent 
smudging,  by  which  a rapid  worker  is  annoyed,  when 
the  hand  is  warm  and  the  blotting  paper  hard. 

ENVELOPES. 

Notwithstanding  the  well-founded  objections  which 
have  been  raised  against  the  use  of  envelopes,  they 
are  generally  adopted ; and,  on  account  of  their 

convenience,  are  especially  suitable  for  enclosures. 
Much  time  is  also  saved  in  using  them,  as  unnecessary 
folding  is  avoided. 

The  envelope  machines  of  De  La  Rue  and  Co.,  and 
those  of  Waterlow  and  Sons,  have  deservedly  received 
much  approbation,  and  to  these  and  other  improve- 
ments, is  to  be  attributed,  the  remarkable  reduction  in 
the  price  of  envelopes  within  the  last  few  years.  By 
a very  slight  difference  in  the  dies  of  the  two 

machines,  one  important  variation  in  the  form  of  the 
envelopes,  is  produced.  In  those  by  Ue  La  Rue 

and  Co.,1  the  ends  are  first  folded  down,  then  the 

bottom  and  top  flaps.  In  Waterlow’s,2  the  bottom 

flap  is  first  folded,  then  those  at  the  ends,  and 
then  all  are  covered  by  the  top  flap.  This  is, 

See  Appendix  of  Plates,  No.  50. 


1 


2 See  Appendix  of  Plates,  No.  49. 


PRIZE  ESSAY. 


141 


obviously,  the  most  useful  for  business  purposes,  and 
especially  for  enclosures,  as  the  seal  catches  all  four 
flaps ; whereas  in  all  envelopes  made  like  De  La  Hue’s, 
and  they  are  the  greater  number,  the  seal  very 
frequently,  connects  only  the  top  and  bottom  fold,  in 
which  case,  the  gum  being  first  softened,  by  steam  or 
moisture,  the  ends  may  be  drawn  out,  the  remittance 
abstracted,  and  the  envelope  restored  to  its  original 
appearance. 

The  “Polychrest  Envelope,”1  invented  by  Mr.  Ralph, 
is  well  adapted  for  security.  The  bottom  Hap  is  cut 
Ions,  and  when  folded,  it  reaches  beyond  the  opposite 
side;  it  is  then  turned  back,  and  thus  embraces  the 
two  ends,  and  lastly,  the  top  fold  covers  all  closely. 
This,  however,  might  be  improved  by  cutting  away 
the  end  flaps  a little  at  the  bottom,  so  as  to  allow  the 
seal  to  hold  all  four. 

The  newly-invented  Paper  Cloth  is  suited  to 
parcels  containing  money  or  valuable  documents. 

“Stones’  Patent  Bankers’  Safety  or  Parchment 
Paper,”2  manufactured  by  Mr.  Saunders,  may  answer 
the  same  purpose,  although  the  expense  would  be  too 
great  for  ordinary  use  (£1  10s.  the  ream  of  5T)0 
sheets.)  It  is  light,  and  very  strong.  Many  persons 
must  have  observed  the  sheet  at  the  Great  Exhibition, 
sustaining  a weight  of  four-and-a-half  cwt.,  and 
attached  to  which  was  the  following  certificate:  — 
“We  hereby  certify,  that  a sheet  of  paper,  of  the 
same  substance  as  the  one  exhibited,  weighing  less 
than  one-and-a-quarter  ounce,  sustained,  without 
fracture,  five  cwt.  and  twenty-four  pounds,  being  the 
utmost  weight  we  could  attach  to  the  apparatus. 

1 See  Appendix  of  Plates,  No.  51.  2 See  Appendix  of  Plates,  No.  lb. 
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(Signed)  Win.  Williams  and  Sons,  Scale  Makers, 
Cannon  Street,  City,  19th  April,  1851.” 

lliis  is- a very  remarkable  paper;  and  when  wet, 
it  will  stretch  considerably  before  breaking.  The 
process  might,  perhaps  be  applied,  with  advantage,  to 
Bank  notes,  and  similar  documents,  which  have  to 
endure  great  wear. 

For  the  transmission  of  “ Crossed  Checks ,”  the 
adhesive  envelopes  save  much  trouble  in  sealing,  and 
there  seems  no  reason  why  post  paper  might  not  be 
gummed  and  embossed  in  the  same  manner,  for 
ordinary  letters. 

A new  envelope  has  very  recently  made  its  appear- 
ance, with  the  inner  surface  of  a dark  colour,  to 
render  it  opaque,  and  thus  to  prevent  the  possibility  of 
writing  being  read  through  the  paper;  this  may  be 
of  occasional  utility. 

Great  facilities  have  recently  been  gained  by  the 
use  of  envelopes  with  printed  directions , for  trans- 
mitting to  other  bankers,  checks  drawn  upon  their 
firms,  in  the  benefit  of  which  the  post  office  has 
participated,  by  the  rapidity  with  which  such  direc- 
tions may  be  read.  By  this  means  the  daily 
increasing  labour  of  the  post  office  may  be  very 
considerably  assisted,  and  it  will  at  once  be  seen  to  be 
the  interest  of  the  public,  thus  to  promote  an  object, 
the  benefits  of  which  must  ultimately  revert  to  them. 
It  is,  no  doubt,  with  this  good  motive  of  assisting  the 
letter  sorter,  that  some  persons  have  recently  com- 
menced their  directions  by  placing  the  name  of  the 
post  town  at  top.  This  might  be  as  suitable  as 
putting  it  at  the  bottom,  if  every  one  did  so;  but  it  is 
found  very  troublesome  for  some  letters  to  be  directed 
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in  one  way  and  some  another.  In  the  absence 
therefore,  of  any  instructions  from  the  post  office 
authorities,  it  is  much  better  to  adhere  to  the  plan 
already  sanctioned  by  long  continuance. 

Since  the  introduction  of  embossing  presses,  a 
useful  practice  has  become  very  general,  of  affixing  to 
the  letter,  the  name  or  style  of  the  individual  or 
company  by  whom  it  is  sent ; so  that  in  the  event 
of  its  not  reaching  its  destination,  the  seal  need  not 
be  broken  at  the  dead  letter  office.  In  the  absence 
of  principals,  also,  it  is  an  assistance  in  judging,  at  a 
glance,  whether  a communication  be  of  a private  or 
official  character.  The  envelopes  used  by  the  London 
and  Westminster  Bank,  have  the  name  beautifully 
embossed  in  coloured  letters  on  the  flap,  and  those  of 
Nissen  and  Parker,  the  wholesale  stationers,  are 
embellished  with  a scroll,  in  the  corner,  containing 
their  name  and  address. 

Very  great  convenience  is  found  in  the  use  of  the 
Stamped  Postage  Envelopes,  and  it  is  a matter  of 
regret,  that  the  price  at  which  they  are  sold  is  so 
high,  as  virtually  to  exclude  them  from  general  use. 
This  is  the  more  surprising,  as  they  are  made  of  as 
cheap  materials  as  could  well  be  applied  to  such  a 
purpose ; the  paper,  manufactured  apparently  from 
coarse  canvass,  strongly  bleached,  being  obtainable  at 
a very  moderate  price. 

The  expense  can  hardly  be  at  all  increased  by  the 
coloured  threads,  intended  as  a check  against  imita- 
tion, for  although,  formerly,  to  insert  these  in  the 
pulp,  would  have  delayed  the  workmen  so  much,  as 
to  have  considerably  affected  the  price ; the  plan  can 
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be  adopted  now  upon  any  paper  manufacturing 
machine.  Very  little  security,  therefore,  can  be  thus 
obtained,  and  even  if  it  could,  it  may  be  needless,  as 
no  such  precaution  is  thought  to  be  required  in  the 
case  of  bill  stamps,  of  a much  higher  denomination. 

It  has  been  stated  in  evidence  before  the  “ Select 
Committee  upon  Postage  Label  Stamps,”  that  upwards 
of  400  are  found  daily  loose  in  the  letter  bags.  A 
consideration  of  the  annoyance  and  dispute  arising 
from  this  cause,  may  possibly  lead  to  the  supply  of 
stamped  envelopes  at  cost  price  to  the  public,  when 
they  might  he  had  at  fifty  per  cent  below  their 
present  rate. 

The  paper  of  which  they  are  made  is  well  adapted 
to  the  purpose,  the  outside  being  pleasant  to  write 
upon,  whilst  its  rough  inner  surface  causes  the  firm 
adhesion  of  the  cement.  This  cannot  be  expected 
when  highly  glazed  papers  are  employed,  and  hence 
arises  the  common  difficulty  in  making  postage  labels 
to  adhere.  Practically,  the  most  effectual  manner  of 
performing  this  is  with  the  tongue,  and  the  gum  used 
ought  not  to  be  repugnant  to  the  taste.  A more 
graceful  method  is  by  using  the  “ Syphon  Damper.”1 
If  much  moisture  is  applied,  it  is  desirable  to  wet 
both  sides,  to  prevent  the  curling  of  the  stamp. 

To  facilitate  the  separation  of  postage  labels  one 
from  another,  and  make  fast  their  adhesion  when 
attached  to  letters,  Mr.  Henry  Archer  has  invented  a 
most  ingenious  machine  for  perforating  with  minute 
holes,  the  lines  upon  a sheet  of  stamps.  This  is  done 
by  means  of  short,  flat-ended,  steel  wires  or  punches, 

1 See  Appendix  of  Plates,  No.  82. 
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fixed  vertically  over  a matrix  steel  plate,  whose 
holes  correspond  in  position  and  diameter,  with  the 
descending  punches.  When  the  sheet  has  been  thus 
perforated,  the  stamps  may  he  pulled  off  by  the  thumb 
and  finger,  rendering  the  application  of  the  scissors 
unnecessary.  The  officers  of  the  post  office,  to  whom 
it  has  been  referred,  have  stated,  that  postage  stamps, 
separated  in  this  manner,  having  jagged  edges,  will 
adhere  far  better  than  those  cut  from  the  sheets  in 
the  ordinary  way,  which  are  liable  to  be  detached  by 
the  curling  up  of  the  smooth  edges.  There  can  also 
be  little  doubt,  that  the  adoption  of  this  contrivance 
will  prove  an  additional  preventive  against  forgery, 
inasmuch  as  the  accurate  perforation  of  counterfeit 
sheets,  would  be  a work  of  great  difficulty,  and,  not 
being  perfect  in  this  respect,  they  would  at  once  excite 
suspicion,  if  offered  for  sale.  Convenience  will  also 
be  found,  in  the  readiness  with  which  sheets,  or 
portions  of  sheets,  may  be  folded  into  convenient 
shapes,  and  carried  about  without  creasing  the 
stamps. 

A voluminous  Parliamentary  Report  of  270  pages, 
upon  Mr.  Archer’s  plan,  has  been  printed,  containing 
Minutes  of  Evidence,  Index  and  Analysis,  together 
with  much  useful  information  upon  printing  and 
engraving:  being  the  result  of  the  inquiry  by  the 
Committee  appointed  for  this  purpose.  In  conse- 
quence of  their  Report  recognizing  the  importance  of 
Mr.  Archer’s  invention,  a sum  of  £4000  has  just 
been  voted  by  the  House  of  Commons,  for  the  pur- 
chase of  his  patent;  and  the  new  receipt  and  draft 
stamps  are  perforated  in  this  way. 
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PENS. 

It  is  said  that  Cardinal  Retz  set  down  Cardinal 
Chigi,  as  a man  of  little  mind,  from  the  day  on  which 
he  told  him,  that  he  had  written  with  the  same  pen 
for  three  years,  and  it  was  a capital  one  yet.  Surely 
Cardinal  Retz  had  but  little  writing  to  do,  or  he 
would  not  have  so  lightly  estimated  a good  and  last- 
ing pen.  This  is  not  readily  obtained : only  the  other 
day,  indeed,  an  honourable  member  took  occasion  to 
remark,  in  the  House  of  Commons,  that  the  stationery 
supplied  was  of  the  very  worst  description,  and  as  to 
the  pens,  he  wras  obliged  to  bring  his  own. 

It  is  believed  that  pen  makers  often  get  blamed  for 
the  quality  of  their  goods,  when  the  fault  does  not 
rest  with  them  ; the  dissatisfaction  arising  solely  from 
the  individual  having  chosen  a pen,  ill  adapted  to  his 
especial  use,  and  not  from  the  fact  of  its  being 
badly  manufactured.  Might  it  not  be  almost  as 
suitable,  to  make  the  shoes  for  a whole  regiment  off 
the  same  lasts,  as  to  expect  all  the  members  of  the 
House  of  Commons,  or  all  the  clerks  in  an  office,  to 
write  with  the  same  kind  of  pen  \ The  fineness  of 
point  in  which  one  writer  delights,  would  be  a cease- 
less annoyance  to  a heavier  hand;  and  that  which  is 
found  stiff  and  unyielding  by  one,  becomes  pliant  and 
elastic  by  the  application  of  more  power. 

Mr.  Gillott,  of  Birmingham,  who  commenced  the 
manufacture  of  steel  pens  in  1822,  now  employs 
about  1200  hands,  uses  120  tons  of  steel  in  a year, 
and  sends  out  of  his  establishment  180  millions  of 
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pens  annually.  So  profitable  has  this  business  become, 
that  he  has  recently  purchased  several  lots  of  land  for 
the  enlargement  of  his  factory  at  prices  averaging 
nearly  £2  per  superficial  foot ! 

Mr.  Gillott  has  taken  much  pains  in  getting  up  his 
sample  cards,  and  provincial  stationers  should  keep 
these  patterns  by  them,  for  examination;  that  cus- 
tomers might  be  enabled  to  select  a pen  according  to 
their  taste.  These  specimens  are  obtained  by  the 
commercial  public  at  cost  price.  Mr.  Gillott,  if 
requested,  will  be  happy  also  to  recommend  a pen  to 
any  person’s  hand,  or  to  supply,  free  of  charge,  a 
sample  card  of  fifteen  or  twenty  pens  of  various 
points,  from  which  to  choose. 

Being  once  suited  with  a pen,  it  may  be  well  not  to 
lose  sight  of  it,  although  another  may  be  occasionally 
tried,  to  see  whether  the  one  chosen  is  really  the  best 
adapted. 

As  in  ordinary  use,  the  friction  of  a quill  pen  on 
the  paper,  and  the  softening  produced  by  the  ink,  tend 
rapidly  to  wear  away  the  points;  various  efforts  were 
made,  even  before  the  general  application  of  steel,  to 
increase  their  durability.  Thus  horn  and  tortoiseshell 
were  cut  into  nibs  and  softened  in  water  : small  pieces 
of  diamond,  ruby,  and  other  precious  stones,  were 
then  embedded  into  them  by  pressure ; and  one 
manufacturer  formed  his  nibs  of  rubies  set  in  fine 
gold. 

For  many  years  the  price  of  a gold  pen  was  £1  Is. ; 
recently,  indeed,  by  the  competition  amongst  retail 
dealers,  Mordan’s  best  may  be  got  for  19s.;  but  this 
has  been  found  too  much,  and  a cheaper,  although 
effectually  anti-corrosive  pen,  has  been  extensively 
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introduced,  and  although  not  so  substantial  as 
those  at  £\  Is.,  they  may  now  be  obtained,  of 
good  quality,  at  one-fourth  of  the  money,  or  even 
less.  Some  of  these  are  by  the  first  makers,  and 
it  is  verv  desirable  that  in  a thing  of  this  kind,  so 
much  depending  upon  the  care  bestowed  upon  its 
manufacture,  the  maker’s  name  should  be  permitted 
to  appear.  If  the  price  be  not  first-class,  no  one 
would  expect  a warranty  of  “A  1”  excellence.  These 
pens,  although  uninfluenced  by  ink  or  friction,  are 
not  indestructible  by  the  pressure  of  ledgers,  the 
opening  of  desks,  or  falling  pointedly  upon  the  floor. 
Some  means,  therefore,  are  requisite  for  their  protec- 
tion. This  may  consist  either  of  a rest  in  which  to 
place  the  pen  for  a moment,  when  laid  aside,  or  of  a 
holder,  such  as  that  exhibited  by  Mr.  Mallett,  which 
draws  in,  like  a pencil  case,  and  which  might  be 
further  improved,  by  beings  slightly  weighted  at  the 
end  farthest  from  the  pen,  that  in  falling,  the  nibs 
might  not  be  first  to  come  in  contact  with  the  ground. 
Messrs.  Mordan  and  Co.  also  make  a very  good 
sliding  holder.  The  rest,  however,  would  be  far 
preferable,  as  in  some  departments  of  book-keeping, 
the  pen  is  perpetually  laid  down  and  taken  up,  and 
the  only  safe  position  for  it  is  between  the  lips,  when 
the  bitter  varnish  immediately  reminds  one  of  its 
impropriety.  Indeed  the  unpolished  cedar  is  better 
for  pen-holders ; its  absorbent  character  rendering  it 
more  pleasant  to  handle  in  warm  weather.  This 
wood  being  very  light,  a pen  is  less  liable  to  injury  in 
falling  down : for  gold  pens  perhaps  the  quill  holder 
is  on  this  account,  the  more  suitable. 

Mr.  Mallett’s  pens  are  made  to  screw  into  the 
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holder,  and  are  provided  with  a little  fork  underneath, 
to  prevent  the  nibs  from  crossing.  Prices,  6s.  6d.  for 
the  platina,”  and  13s.  for  those  with  “ ruby  points.” 
The  little  fork  would  somewhat  interfere  with  the 
cleaning  of  the  pen,  for  which  gold  offers  such 
delightful  facilities,  and  which  should  be  further 
assisted  by  both  sides  of  the  yens  being  polished. 

Mr.  Myers  exhibits  some  excellent  gold  pens,  in 
quill  holders,  which,  on  account  of  their  lightness,  are 
very  pleasant  to  use,  and,  excepting  the  half-penny 
cedar  holder , perhaps  the  best.  His  steel  pens  are 
also  very  good. 

To  save  the  trouble  of  continually  dipping  for  a 
fresh  supply  of  ink,  frequent  attempts  have  been 
made  to  attach  a reservoir  to  the  pen,  containing  a 
considerable  quantity.  These  have  generally  failed, 
principally,  from  the  corrosion  and  deposit  within  the 
chamber,  and  the  impossibility  of  its  removal,  owing 
to  their  construction,  and  the  nature  of  the  material 
employed.  In  the  use  of  gold  pens,  the  necessity  for 
some  arrangement  of  this  kind  is  very  obvious,  as 
on  account  of  the  character  of  their  surface,  they 
will  retain  but  little  ink.  It  is  suggested  that  a gold 
reservoir  pen  might  be  made  with  the  most  satisfactory 
lesults,  aftei  the  pattern  designed  some  years  ago  by 
Messrs.  Perry,  with  this  slight  alteration,  that  the 
ink  holder  should  be  made  to  be  readily  detached,  for 
the  pui pose  of  its  being  cleaned.  I his  might  occupy 
a minute  or  two  at  the  close  of  the  day,  which  would 
probably  be  more  than  compensated  by  the  con- 
venience obtained.  Whatever  form  may  be  adopted, 
it  should  admit  of  being  cleansed  without  much 
trouble,  otherwise  it  will  be  neglected  and  disappoint- 
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ment  must  result.  Should  this  plan  be  deemed 
undesirable,  some  approach  to  the  principle  might  be 
made,  by  slightly  modifying  the  shape  of  the  gold 
pens,  or  making  them  rather  broader  and  deeper,  so 
as  to  hold  more  ink.  The  “ magnum  bonum”  would 
be  a useful  size  without  the  barrel. 

The  splendid  display  of  steel  pens  at  the  Exhibition, 
was  sufficiently  striking.  It  seems  a pity  that  such 
elaborate  and  excellent  workmanship  should  be 
dipped  into  ink,  only  to  be  presently  destroyed ; for, 
notwithstanding  the  vaunted  excellence  of  many  pens, 
including  those  of  Albata  metal,  they  do  corrode , 
and  that  in  any  ink,  requiring  to  be  continually 
scraped  upon  the  “ coupon ” of  a cheque  book,  or 
something  else,  to  keep  them  in  usable  condition. 
The  nibs  being  so  soon  spoiled,  the  use  of  barrel  pens , 
which  are  much  more  expensive,  is  undesirable. 
The  idea  of  a Bank  providing  all  its  clerks,  once  in 
two  or  three  years,  with  a gold  pen  each,  sounds 
rather  extravagant,  but  it  might  not  cost  more  in  the 
end,  and  the  luxury  of  using  a clean  pen  is  really 
very  great.  It  is  not  the  expense  attending  the 
constant  renewal  of  steel  pens,  which  makes  them 
unsatisfactory,  for  their  cost  is  very  trifling ; but  the 
unpleasant  oxidation,  which  takes  place  from  the  first 
moment  they  are  used,  till  they  are  rusted  out.  Very 
lately  a process  has  been  introduced  of  coating  steel 
pens  with  a solution,  said  to  be  made  of  gutta  peicha. 
This  is  no  doubt  a philosophical  arrangement,  and 
is  successful  in  a measure,  it  is,  however,  only  a finely 
painted  pen,  and  the  necessary  delicacy  of  the  coating 
prevents  its  permanence. 

It  is  thought  that  gold  pens  are  sometimes  more 
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readily  susceptible  to  the  inconvenience  of  a positively 
greasy  surface  than  steel,  perhaps  this  arises  from  the 
smoothness  of  the  nibs,  which  do  not  make  the  same 
crease  or  mark  upon  the  paper,  as  is  caused  by  a 
sharper  point,  and  which  forms  a sort  of  channel  for 
the  ink  to  flow  in.  This  renders  the  quality  of  the 
paper  of  still  more  importance,  when  such  pens  are 
used,  and  in  this  case  the  contact  of  the  hand  should 
be  as  much  as  possible  avoided. 

Some  gentlemen  still  maintain  that  nothing  is  like 
the  quill,  and  so  far  they  are  correct,  for  nothing  is 
like  the  quill — but  quill.  Very  few  persons,  however, 
use  quills,  who  have  not  a clerk  to  mend  them. 
They  have,  in  fact,  become  practically  superseded  by 
steel  pens,  and  it  is  believed,  that  unless  some  means 
can  be  devised  of  rendering  ink,  and  steel  pens  less 
antagonistic,  the  latter,  in  turn,  must  ultimately  be 
displaced  by  something  better  adapted  to  the  purpose. 
But  there  is  little  immediate  probability  of  this,  for 
whilst  steel  pens  can  be  produced  at  their  present 
moderate  price,  their  rapid  destruction  is  of  little 
consequence. 

A very  interesting  account  of  Gillott’s  Pen  Factory, 
will  be  found  in  the  Illustrated  Exhibitor,  p.  1 98, 
from  which  it  will  be  seen  that,  on  account  of  the 
delicate  care  required  in  the  manufacture  of  this 
article,  women  are  very  generally  employed ; and  in 
connexion  with  this  subject,  the  question  may  be  put, 
to  which  it  is  thought  that  some  importance  may 
attach  hereafter— How  is  it,  that,  in  this  country, 
women  are  so  little,  if  at  all  employed,  in  using,  for 
commercial  purposes,  the  pen,  which  they  are  engaged 
almost  exclusively  to  make  \ 
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The  census  of  1851,  shows  a large  excess  of  female 
over  male  population,  which  has  probably  at  this 
time  reached  a million.  The  causes  contributing  to 
this  preponderance  have  been  in  active  operation  for 
ten  years  past,  and  are  still  likely  to  continue ; and 
the  depreciation  of  female  labour,  which  has  lately 
attracted  the  attention  of  the  legislature,  is  principally 
owing  to  the  competition  for  employment.  Whilst 
this  is  the  case,  a large  proportion  of  the  failures 
which  occur,  especially  amongst  the  smaller  class  of 
tradesmen,  is  traceable  to  defective  and  neglected 
book-keeping.  Highly  respectable  persons,  who  do 
not  happen  to  be  placed  in  circumstances  of  compe- 
tence, frequently  employ  their  time  in  embroidery 
and  other  useful  and  ornamental  arts.  Whilst  few 
perhaps  amongst  this  class  are  conversant  with  the 
higher  branches  of  arithmetic,  it  cannot  be  supposed 
that  the  majority  are  unequal  to  the  first  four  rules, 
embracing  nine-tenths  of  all  the  commercial  figuring 
performed.  To  become  proficient  in  the  arcana  of 
female  occupation  and  accomplishments,  requires  a 
close  and  diligent  apprenticeship.  Why  then  should 
not  such  persons  be  initiated  into  the  arts  of  clerk- 
ship, that  those  who  are  dependent  on  their  own 
exertions,  may  not  be  driven  to  the  almost  exclusive 
occupation  of  teaching,  a work  above  all  others  the 
most  responsible,  and  adapted  to  those  alone  who 
really  love  it. 

It  is  not  for.  a moment  to  be  supposed  that  the 
employment  suggested,  should  in  any  way  interfere 
with  the  far  more  important  domestic  duties,  but  there 
is  a numerous  class,  especially  of  young  persons,  less 
affluent  of  money  than  of  time,  to  whom  such  an 
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engagement  might  prove  remunerative,  and  not 
uncongenial. 

PENCILS. 

These  should  be  of  two  kinds  for  two  different 
purposes,  the  one  for  permanent,  the  other  for  tem- 
porary marks.  The  present  mines  being  almost 
exhausted,  “pure  Cumberland  lead”  pencils  cannot 
be  obtained  at  2s.  per  dozen;  indeed,  it  is  doubtful 
whether  any  such  are  to  be  had ; but  Mordan’s 
“ B.B.,”  at  6s.  per  dozen,  are  perhaps  as  good  as  any, 
and  best  suited  for  rubbing  out.  The  majority  of 
pencil  marks  in  bank  books  are  temporary  additions, 
which  for  the  sake  of  neatness,  it  is  desirable  to 
remove ; this,  it  is  useless  to  attempt  to  do,  if  they 
are  made  with  common  pencils,  or  the  erasure  be 
attempted  with  miscalled  patent  india-rubber. 

To  cut  a pencil  properly,  a sharp  edge  is  essential, 
and  to  avoid  the  necessity  for  spoiling  a penknife  in 
so  doing,  M.  Marion  has  registered  a “ Pencil  Cutter 
and  Sharpener,”1  which  cuts  quickly,  as  if  done  by  a 
lathe,  all  pencils,  large  or  small,  common  or  drawing, 
giving  them,  if  required,  the  fineness  of  a needle’s 
point ; and  that  without  soiling  the  fingers,  or  break- 
ing the  lead. 

Mr.  Stephens,  in  his  Patent  Propelling  Pencils,  has 
gone  a step  further,  and  dispensed  with  the  cutting 
altogether.  The  six  inch  size  is  very  useful,  the 
others  are  more  adapted  to • the  pocket.  Those 
furnished  with  a metallic  or  ivory  point  are  best,  the 
wooden  end  being  liable  to  be  worn  away  in  use.  A 


1 See  Appendix  of  Plates , No.  55. 
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somewhat  similar  pencil  is  made  by  Mr.  Lund,  with 
an  external  action  ; this  is  perhaps  less  liable  to  get 
out  of  order. 

It  is  conceived,  that  if  a style  or  pencil  could  be 
made,  which  would  write  permanently,  upon  ordinary 
paper,  it  might  in  some  cases,  be  substituted  for  ink, 
by  Bankers,  with  advantage.  The  necessary  use  of 
the  blotting  sheet  for  every  line  in  posting,  is  very 
troublesome,  requiring  considerable  care,  otherwise  the 
ink  “sets  off”  upon  the  other  side.  Permanence 
would  form  an  essential  feature  in  any  plan  which 
might  be  suggested,  but  probably  in  the  present  state 
of  chemical  knowledge  upon  such  subjects,  no  great 
difficulty  would  be  found  in  the  provision,  if  the 
object  itself  were  deemed  desirable. 

INK. 

In  the  discussion  of  this  important  matter,  three 
distinct,  but  essential  conditions,  will  be  noticed — viz., 
"[Inalterability,  Permanence,  and  Facility  in  use. 
The  first,  embracing  the  subject  of  fraudulent  altera- 
tions, will  be  again  referred  to,  in  connexion  with 
paper  for  its  prevention. 

At  the  conclusion  of  a very  interesting  lecture, 
delivered  at  the  Banking  Institute,  in  March  1853, 
by  Mr.  Henry  Stephens,  upon  the  frauds  to  which 
the  Banking  and  Commercial  interests  are  exposed, 
Mr.  Gilbart  said,  “ In  former  times,  when  a man 
committed  a robbery,  he  went  on  the  highway? 
perhaps  with  pistols  in  hand,  and  although  the  person 
stopped,  might  have  very  little  opportunity  of  escaping, 
still  he  had  a chance;  he  saw  his  assailant,  and 
probably,  in  an  encounter  with  him,  might  get  free. 
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But  of  late  years  the  system  of  plunder  has  become 
different.  Now,  a man,  to  rob,  has  only  to  write  the 
name  of  his  fellow  man,  or  by  another  species  of 
forgery,  to  take  out  a number  and  put  in  another  for 
a larger  sum.  He  would  recommend  them  to  guard 
against  the  misapplication  of  science  in  this  way,  by 
themselves  acquiring  knowledge  as  to  its  operation. 

“The  necessity  has  of  late  become  much  more  strong, 
for  gentlemen  engaged  in  banking  pursuits,  to  well 
inform  themselves  in  the  discoveries  of  science,  so  as 
to  protect  themselves  from  the  acts  of  men,  who 
employ  the  improvement  of  science  in  defrauding 
them.  He  was  afraid  that  in  the  march  of  civilization, 
no  scientific  discovery  could  be  made,  but  such  as 
might  be  taken  advantage  of,  by  wicked  men,  for  the 
purposes  of  fraud.  Then  what  they  must  do,  was  to 
keep  pace  with  science,  and  so  make  science  defend 
them  from  the  attacks  of  science.” 

The  general  introduction  of  tinted  paper,  or  vege- 
table colours  used  in  printing  cheques  and  other 
banking  documents,  has  rendered  the  unalterability 
of  writing  by  fraud,  a matter  of  secondary  consider- 
ation, as  compared  with  its  resistance  to  the  influence 
of  time;  but  as  Bills  of  Exchange  are  very  frequently 
drawn  upon  plain  paper,  it  may  be  well  to  know,  that 
for  this,  as  for  some  other  purposes,  there  is  to  be 
obtained  a permanently  unalterable  ink,  although 
perhaps  not  adapted  for  general  use.  To  the  ques- 
tion— “ Is  there  any  article  which  may  be  used  for 

V */ 

writing  purposes,  which  is  proof  against  the  power  of 
chemical  agencies,  and  which  may  defy  the  attempts  of 
fraudulent  persons  to  obliterate  it?”  Mr.  Stephens, 
in  the  Lecture  above  alluded  to,  replies : — 
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ii  1 am  happy  to  bo  able  to  say  there  is ; and  here  is  a specimen. 

I have  long  known  this  composition,  and  I have  spent  much  time 
in  endeavours,  by  various  combinations,  to  make  it  an  ai  tide  fitted 
for  general  purposes.  Its  composition  is  carbon  in  suspension.  It 
has  been  attempted  to  be  generally  introduced  by  several  parties, 
although,  hitherto,  it  has  failed,  as  it  is  not  generally  liked,  and  is 
soon  laid  aside ; but  a carefully  prepared  composition  of  the  kind 
may,  I think,  be  introduced  into  various  departments  where  there 
exists  any  probability  or  liability  to  frauds  I can  confidently 
state  that,  properly  prepared,  it  cannot  be  effaced  by  any  means. 
Chemical  agencies  are  out  of  the  question,  as  I have  before  stated. 
Carbon  cannot  be  decomposed.  The  only  way  of  effacing  a car- 
bonaceous ink  from  the  paper  is  by  dissolving  the  medium  which 
suspends  it,  and  washing  it  from  the  paper.  In  the  composition 
before  you  it  is  impossible  to  effect  its  obliteration. 

“ I make  no  secret  of  its  composition.  It  is  caibon  suspended  ; 
and  it  owes  its  indelibility  to  the  use  of  an  acid  which  penetrates 
the  paper,  and  carries  with  it  the  caroon  ; and  upon  this  the 
indelibility  depends. 

“ This  carbonaceous  ink,  without  the  acid,  is  leadily  washed 
out,  but  if  united  with  an  acid  sufficient  to  penetrate  the  paper,  it 
will  defy  every  effort,  chemical  or  otherwise,  to  erase  it : and  if  it 
be  carefully  prepared,  so  that  the  acid  it  contains,  shall  be  sufficient 
for  the  purpose  of  producing  an  effect  upon  the  suiface  of  the 
paper,  without  further  injury,  it  will  be  perfectly  safe  to  use,  and 
will  be,  to  bankers  and  others,  a valuable  article  ioi  some  especial 
purposes,  when  it  is  important  to  have  signatures  01  othei  writings 
proof  against  the  attempts  of  designing  fraud. 

“ I shall,  in  future,  keep  prepared,  some  of  this  really  and  only 
indelible  ink,  for  the  use  of  those  who  need  it,  and  who  would  like 
to  adopt  it  for  any  especial  or  general  purposes.  I must  here 
observe  that,  although  this  ink  is  ineffaceable  upon  paper,  yet  upon 
parchment  it  can  be  washed  off ; and  hitherto  all  attempts  to  make 
writings  upon  parchment  proof  against  obliteration,  have  failed. 

On  account  of  the  strong  acid  quality  of  this  ink, 
perhaps  a gold  pen  is  best  adapted  to  its  use. 

The  distinctive  feature  of  the  ink  manufactured 
by  Mr.  Lovejoy,  is  its  capability  of  resisting  the 
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influence  of  the  ordinary  chemical  re-agents , by  which 
other  inks  are  obliterated.  In  the  samples  exhibited, 
the  acids  seem  to  have  given  additional  strength  and 
permanence  to  the  writing,  although  in  some  cases 
the  texture  of  the  paper  itself  was  destroyed.  There 
were  specimens  tried  by  nitric,  muriatic,  and  sulphuric 
acid,  fourteen  times  diluted;  by  iodide  of  potass,  one 
part  to  six  of  water;  by  citric  acid,  or  salt  of  lemons, 
one  part  to  four;  and  by  liquor  potassse  and  oxalic 
acid,  one  part  to  three  of  water.  This  ink,  like  the 
carbonaceous  preparation  above  alluded  to,  would  be 
very  valuable  for  writing  cheques,  bills  of  exchange, 
and  letters  of  credit,  to  alter  the  amount  of  which 
there  may  be  a temptation;  and  a double  security 
would  be  obtained,  by  using  the  indestructible  ink 
upon  the  sensitive  tinted  paper. 

Mr.  Stephens  further  says : — 

“ Tlie  discovery  of  the  powerful  bleaching  agent,  chlorine,  has 
made  written  documents  less  secure  than  formerly.  All  vegetable 
and  animal  colours  are  destroyed  by  the  action  of  chlorine ; and 
almost  all  liquid  colours,  which  only  can  be  used  for  writing,  are 
made  from  some  combination  of  vegetable  or  animal  colour  with  a 
mineral  base. 

“ Experiment — Into  a glass  vessel  containing  chlorine,  I pour 
some  blue  colour  from  indigo,  some  carmine  from  cochineal,  some 
black  ink,  and  some  vegetable  purple  colour,  all  of  which  will 
disappear  on  mixing  with  the  chlorine. 

“I  have  here  a note,  which  our  secretary  will,  doubtless,  recog- 
nise as  his  own  handwriting.  The  writing  of  one-half  of  the  note 
has  been  decomposed  and  removed  from  the  paper  by  chemical 
agencies,  without  any  trace  being  left.  This  will  show  the  power 
of  extinguishing  all  traces  of  written  records.  Here,  also,  is  an 
old  bill  of  exchange,  which  I will  subject  to  the  action  of  chlorine, 
and  you  will  see  the  writing  fade  and  become  extinct ; and  if 
some  pains  are  taken  with  the  paper  afterwards,  to  re-size  it,  &c., 
it  might  be  again  used  for  the  same  purpose,  without  any  risk  of 
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its  being  detected.  In  this  way  the  government  might  be  seriously 
defrauded  with  respect  to  stamps.” 

Notwithstanding  the  destructive  effect  of  chlorine 
upon  ink,  this  agent  is  employed  to  a considerable 
extent  in  bleaching  the  rags  used  for  the  manufacture 
of  the  cheaper  class  of  papers,  as  may  be  sometimes 
observed  by  the  fibre  being  almost  destroyed.  In 
such  cases  the  writing  turns  to  a pale  greyish  colour, 
and,  were  it  not  for  the  subsequent  glazing  and  rolling 
of  the  surface,  it  could  not  stand  the  ink  in  any  way. 
Nor  is  this  all,  for  chlorine  is  often  used  in  preparing 
the  blotting  paper  which  is  brought  into  direct  con- 
tact with  the  ink. 

The  introduction  of  steel  pens  also,  although  very 
convenient  and  serviceable,  makes  often  woeful  work; 
in  every  case  they  affect  the  ink,  and  in  numerous 
instances  entirely  destroy  it.  Hence  the  advantage 
of  gold  pens,  upon  which  the  acid  has  not  the 
slightest  influence. 

For  adaptation  to  steel  pens,  writing  fluids  require 
to  be  made  much  thinner  than  formerly,  whereby  their 
permanence  is  greatly  lessened.  This  will  be  very 
obvious  on  looking  through  the  Court  Foils  of  any 
manor,  or  other  ancient  manuscripts,  extending  con- 
secutively over  a long  series  of  years : and  the  evil  is 
still  increased  in  the  case  of  letters , which,  by  the 
copying  machine  process,  are  robbed  of  half  the  ink 
put  upon  them. 

The  ancient  inks  were  of  the  nature  of  paint,  and 
remained  on  the  surface  of  the  material  written  on; 
the  modern,  more  resemble  dyes,  and  penetrate  into 
the  body  of  the  paper. 

The  writer  remembers  noticing  a beautifully  litlio- 
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graphed  German  Bill  of  Exchange,  drawn  by  Jonas 
Cahn,  of  Bonn,  near  Cologne,  the  figures  of  which 
might  have  been  read  by  a blind  man,  being  painted 
with  red,  shining,  transparent  enamel,  resembling 
glass,  and  standing  out  in  bold  relief  from  the  surface 
of  the  paper.  He  has  also  in  his  possession  an 
ancient  deed,  dated  in  the  18th  year  of  Edward  III., 
and  therefore,  now  509  years  old,  and  yet  the  ink 
shows  but  slightly  any  deterioration  in  its  colour ; 
whereas  some  of  the  modern  ink,  sold  under  respect- 
able names,  and  used  but  six  years  since,  looks  far 
less  black  and  vivid;  and  in  some  instances,  the 
vegetable  product  has  become  entirely  dissipated, 
leaving  the  iron,  as  a brown  rust,  upon  the  paper. 

This  failure  and  deterioration  of  ink  is  a very 
serious  evil,  and,  it  is  feared,  must  arise  partly  from 
the  absence  of  some  important  ingredient,  dispensed 
with,  perhaps,  from  a penny-wise  economy,  to  which 
the  manufacturer  is  goaded  by  the  competition  of  his 
brethren ; and,  that  whereas  ink  used  to  be  com- 
posed entirely  of  gall-nuts,  the  object  is  now,  amongst 
some  persons,  by  chemical  appliances,  to  produce  a 
black  fluid  at  the  least  possible  expense. 

From  the  great  importance  of  the  durability  of 
ink,  it  is  desirable  that  much  attention  and  loim 

O 

experience  should  be  brought  to  bear  upon  its  manu- 
facture ; and  to  remunerate  this  care-,  the  best  ink 
should  not  be  considered  dear  at  the  price  of  the  best 
wine. 

Although  desirable  to  have  all  inks  as  fluid  as  may 
be,  yet,  for  copying,  some  degree  of  “ body”  is 
required ; and  this  should  not  consist  too  much  of 
glutinous  material. 
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The  pains  bestowed  upon  the  manufacture  of  ink 
however,  is  only  thrown  away,  if  the  vessels  in  which  it 
is  retained  be  of  unsuitable  material.  These  are  some- 
times made  of  metal — lead,  brass,  or  pewtei,  01  some 
parts  of  them  which  come  in  contact  with  the  ink  ; 
decomposition  then  takes  place,  and  its  quality  is  thus 
destroyed.  Glass,  porcelain,  or  gutta  percha,  is  much 
better,  resisting  entirely  the  action  of  the  acid.  Of 
the  three,  glass  is  by  far  the  best,  by  its  transparency, 
inducing  cleanliness.  Ihe  form  should  be  such  as  to 
present  only  a small  evaporating  suiface  , peimitting 
at  the  same  time  free  access  to  the  pen.  It  should 
also  allow  of  the  ink  being  occasionally  shaken 
up,  without  soiling  the  mouth  or  stopper,  and  of  the 
glass  being  easily  and  well  cleaned  out.  No  ink- 
stand  in  use  at  present  embraces  all  these  requisites. 
Many  experiments  have  been  made,  with  more  or  less 
success.  The  Perryan  Fountain  is  excellent,  and 
beautiful  in  principle,  but  it  is  expensive  and  too 
complex  for  the  nature  of  the  fluid.  Stephens 
Fountain1  is  very  useful,  but  the  mouth  is  small,  and 

it  cannot  be  readily  cleaned. 

The  importance  of  a small  surface  being  exposed  is 
shown  by  the  rapidity  with  which  evaporation  pro- 
ceeds, from  an  open  vessel,  especially  in  hot  dry 
weather.  During  this  process,  it  is  the  watery  portion 
only  which  is  withdrawn ; the  solid  particles  remaining 
unaffected.  If,  therefore,  a given  quantity  of  con- 
sistent matter  is  held  in  solution  by  water,  which  by 
evaporation  is  lessened  to  one-half ; the  density  of  the 
remainder  is  at  the  same  time  doubled.  When  copying 
inks  become  too  thick,  some  manufactuieis  lecommcnd 


1 See  Appendix  of  Plates,  No.  54. 
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the  addition  of  office  ink.  This  should  be  of  the  same 
kind,  as  different  qualities  may  not  blend  suitably 
together.  It  might  be  well  if  makers  sold  at  a 
cheaper  rate,  a diluting  fluid  for  their  copying  ink,  as 
unnecessary  thickness  renders  it  less  pleasant  in  the 
use.  Evaporation  may  be  diminished  by  effectually 
covering  the  inkstand  when  not  required.  This  is 
best  accomplished  by  a cap,  which  is  made  to  work 
with  a hinge,  and  to  fit  upon  the  neck  of  the  glass 
holder.  The  meeting  surfaces  may  be  ground  nearly 
to  an  edge,  and  if  well  adjusted,  can  be  made  to  fit 
air-tight. 

Secondly — No  form  of  inkstand  will  be  generally 
adopted,  but  such  as  affords  an  easy  access  to  the  pen  ; 
nor  will  any  economy  of  ink,  or  preservation  of  its 
quality,  compensate  for  inconvenience  in  this  respect. 
The  opening  ought  not  to  be  so  small  as  to  render 
much  care  necessary  in  preventing  the  pen  from  being- 
soiled  against  the  sides : and  as  it  is  undesirable  that 
the  pen  should  be  dipped  to  the  bottom  of  the  well,  a 
shallow  vessel  is  by  no  means  essential. 

With  regard  to  the  third  requisite,  viz.,  that  an 
ink  glass  should  be  of  such  a form  as  to  admit  of 
the  contents  being  occasionally  shaken  up  without 
spattering  the  mouth  or  stopper,  it  is  suggested,  that 
the  fact  of  an  ink  requiring  to  be  so  treated  every 
morning,  ought  not  to  be  considered  an  objection  to 
its  use,  as  this  may  be  done  in  a minute,  and  some  of 
the  more  permanent  require  it  most.  A carbonaceous 
fluid  was  prepared  some  years  ago  by  Mr.  Stephens, 
which  to  its  enduring  quality,  added  that  of  not  being 
affected  by  the  usual  chemical  agents.  This  was 
tested  by  Professor  Brand,  of  the  Royal  Institution, 
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but  on  account  of  certain  peculiarities  in  its  mode  of 
writing,  it  has  been  used  only  to  a limited  extent. 
Mr.  Stephens  says  of  this  ink,  that  u on  a haid  a\  ell- 
sized  paper,  and  with  a fine  pointed  pen,  there  is 
none  so  well  adapted  for  rapid  writing;  but,  if  the 
paper  be  soft,  absorbent,  and  not  well  sized,  it  will 
not  write  agreeably.”  Mr.  Todd  has  lately  been 
attempting  the  same  experiment,  but  with  incomplete 
success,  partly  from  the  tendency  of  this  preparation 
to  precipitate ; which  has  hitherto  been  a great 
objection  to  the  use  of  carbonaceous  inks. 

For  such  fluids,  and  indeed  for  general  use,  an 
inkstand  is  required  with  a reservoir  attached,  into 
which  the  ink  can  be  turned,  at  a distance  from  the 
mouth,  and  where  the  sediment  may  be  gently  shaken 
up,  otherwise  air  bubbles  will  be  formed.  Stephens’ 
Fountain  answers  this  purpose  pretty  well. 

Most  inkstands  are  furnished  with  two  glasses,  and 
as  red  ink  is  but  seldom  wanted,  it  might  be  well, 
where  copying  ink  is  used,  to  have  some  aiiangement 
indicating  which  contained  “office  and  which  copy 
ink.  This  is  the  more  important,  from  the  utter 
unsuitability  of  all  copying  inks  for  general  purposes. 
When  very  thin,  and  hence  bad  for  copying,  they 
may  do  for  book  work,  but  when  evaporation  has 
taken  place,  and  the  consistency  is  increased,  gieat 
mischief  will  arise  from  rubbing  and  smudging  of  the 
copy  ink.  When  this  is  very  manifest,  it  is  an 
indication  that  the  ink  is  too  thick,  and  requires  to 
be  diluted. 

Messrs.  Blackwood  and  Co.  have  purchased  the 
register  right  to  the  ink  bottles1  invented  by 

1 See  Appendix  of  Plates , No.  53. 
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Mr.  Isaac,  with  a lip  for  conveniently  pouring.  These 
are  a considerable  improvement  upon  the  old  stone 
bottles,  from  which  it  is  almost  impossible  to  take 
ink  cleanly. 

With  respect  to  cleanliness,  it  may  be  safely 
asserted,  that  those  who  keep  corks  in  their  ink 
bottles,  frequently  clean  out  their  ink  glasses,  and 
cover  them  when  not  in  use,  are  well  repaid  for 
the  trouble  taken;  whilst  through  neglect  of  this, 
dust  and  evaporation  alter  the  character  of  the  best 
ink,  injuring  both  its  permanence  and  fluidity. 

Although  permanency  is  of  the  first  importance, 
there  are  other  qualities  which  ought  to  be  regarded, 
amongst  which  are  a freedom  in  flowing  from  the 
pen,  and  a ready  combination  with  the  paper.  The 
great  difficulty  seems  to  be,  to  get  a permanent  ink 
which  shall  be  usable  under  our  present  system,  there 
being  objections  to  some  inks,  which  would  not  appear 
at  flist  trial,  and  only  be  discovered  by  continued  use. 

For  the  purpose  of  testing  the  relative  qualities 
and  permanency  of  different  kinds  of  ink,  the  prin- 
cipal makers  have  been  consulted,  and  six  of  them 
have  consented  to  a comparison  of  their  manufactures. 
These  are  of  two  kinds,  “ office”  and  “ copying”  inks, 
and  in  the  appendix1  will  be  found  six  specimens  of 
each.  To  those  written  with  copying  ink,  a fac-simile, 
taken  by  the  press  has  been  annexed.1  The  numerals, ' 
under  which  the  specimens  are  written,  refer  to  the 
names  of  the  manufacturers,  which  will  be  found  in 
the  preceding  page  of  the  appendix.  Every  effort  has 
been  made  to  render  this  a fair  comparison.  Each 
page  has  been  continuously  written  by  the  same  hand 

1 See  Appendix  of  Plates,  No.  56  and  57. 
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with  the  same  gold  pen,  which  has  been  most 
carefully  wiped  for  every  specimen.  The  inks  have 
all  been  treated  in  precisely  the  same  manner ; the 
stoppered  glasses  being  all  fixed  in  a stand,  having 
numbers  attached  to  each,  the  clerk  employed  being 
entirely  ignorant  of  the  makers  names. 

It  is  felt  that  although  this  may  prove  valuable  m 
the  future,  by  showing  whether  these  inks  are  entitled 
to  the  character  of  permanence,  yet  that  it  cannot  be 
a perfect  comparison  of  their  qualities,  since  one  ink 
may  require  a different  treatment  from  another,  to 
show  it  to  its  full  advantage.  These  have  been  used, 
however,  in  the  way  in  which  they  would  be  treated 

under  ordinary  circumstances. 

The  degree  in  which  the  several  copying  inks 
precipitate,  is  very  various,  and  is  represented  by  the 
following  order,  referring  to  the  numbers  of  the 
specimens,  beginning  with  that  which  precipitates 
least,  and  ending  with  that  which  precipitates  most- 
No.  4,  5,  1,  6,  2,  3;  No.  3 therefore  would  require 
more  frequent  shaking  than  No.  4,  but  may  neverthe- 
less be  an  equally  good  ink.  One  of  the  makers 
having  suggested  that  reference  should  be  made  to 
the  fluidity  and  other  qualities  of  the  inks  in  writing ; 
notice  has  been  taken  of  this,  and  when  any  striking 
feature  was  observed,  it  has  been  noted  down.  No.  1, 
Office  Specimen,  is  so  extremely  fluid,  that  it  is  difncu  t 
to  write  finely  with  it.  This  would  of  course  lessen 
by  evaporation.  No.  2,  Office  Specimen,  is  a very 
easy  pleasant  fluid.  The  writing  is  at  first  of  a blueish 
shade,  but  turns  black  almost  immediately.  In  Bank 
book-keeping,  the  temporary  difference  in  colour  may 
be  useful  for  some  purposes;  thus  for  working  the 
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interest  upon  current  accounts,  in  carrying  out  the 
days,  and  then  multiplying  the  pounds,  the  momentary 
variation  enables  the  clerk  better  to  distinguish 
between  the  work  which  is  done,  and  the  amounts 
which  remain  to  be  multiplied.  No.  2,  Copy  Speci- 
men. is  not  so  agreeable  an  ink  to  use.  A singularly 
firm  and  hard  casing,  thin  and  brittle,  will  sometimes 
form  upon  its  surface,  and  adhere  in  sheets  to  the  pen. 

Nos.  3.  These  are  both  good,  but  especially  the 
Office  Specimen.  The  sediment  from  this  is  peculiarly 
light,  the  slightest  motion  of  the  inkstand  serving  to 
diffuse  it  thoroughly  again:  a bottle  of  this  may  be 
put  into  a well  stopped  glass,  and  if  slightly  shaken 
once  a day,  can  be  used  to  the  very  bottom. 

A similarity  is  observable  between  Nos.  3 and  5, 
the  makers  being  at  one  time  engaged  in  the  same 
establishment,  and  having  since  mainly  adhered  to 
the  formulary  there  adopted.  This  close  resemblance 
was  especially  noted  by  the  clerk,  although  he  was 
entirely  ignorant  from  whence  the  specimens  had 
been  obtained. 

Although,  in  other  countries,  coloured  writing 
fluids  are  not  uncommon;  in  this,  black  ink  alone, 
like  black  cloth,  is  deemed  compatible  with  business 
habits  and  respectability;  not  on  account  of  any 
advantage  which  it  possesses  over  others,  but  as  more 
consistent  with  the  serious  gravity,  by  which  English- 
men are  so  much  distinguished.  This  prejudice,  if  it 
may  be  so  called,  is  to  be  regretted,  as  some  coloured 
preparations  are  much  more  lasting.  Indeed  it  may 
be  doubted  whether  any,  even  of  the  best  vegetable 
inks  now  in  use,  composed  of  gall-nuts  without 
carbon,  can  continue  for  a great  length  of  time. 
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Mr.  Stephens  has  made  the  durability  of  colours  for 
writing,  the  subject  of  study  and  experiment  for  many 
years,  and  by  introducing  articles  which  weie  a gicat 
advance  upon  those  previously  used,  has  been  the 
means  of  stimulating  others  to  improvement.  He 
obtained  a patent  some  years  since  for  a method  of 
rendering  Prussian  blue  soluble,  so  as  to  be  ht  for 
writing  purposes.  Office  specimen,  No.  4,  is  of  this 
description,  and  is  a very  pleasant  ink.  In  the 
opinion  of  the  writer  of  the  6000  specimens,  it  stands 
first,  he  having  estimated  their  writing  qualities  in 
the  following  order — No.  4,  2,  6,  3,  5,  1.  In  a 
matter  of  this  kind,  however,  every  one  would  of 
course  judge  best  for  himself.  I he  chaiactei  of  any 
particular  ink  will  be  very  soon  asceitained  by  a little 
attention,  and  the  best  mode  of  management  readily 
perceived. 

When  white  paper  is  used,  the  contrast  of  blue 
ink  at  the  instant  of  writing  is  very  agreeable, 
especially  by  artificial  light,  and  as  the  principal 
difference  between  this  and  the  light  of  the  sun, 
consists  in  the  predominance  of  the  led  and  yellow 
ray,  blue  paper  will  be  found  less  fatiguing  to  the 

eye  than  white. 

To  prove  the  superior  stability  of  the  coloured  over 
the  black  preparation,  the  following  experiment  has 
been  proposed.  It  is  well  known  that  the  garden 
tickets  describing  the  names  of  plants,  if  wiittcn 
with  any  of  the  usual  black  inks,  become  illegible 
after  a few  weeks  exposure;  hence  the  practice  of 
painting  the  letters  on  wood.  Let  some  tickets 
written  with  common  black  ink,  (not  having  carbon,) 
be  placed  by  the  side  of  some  written  with  the  blue 
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ink  before  mentioned,  and  after  subjection  to  a winter’s 
trial,  the  superiority,  under  these  circumstances,  of 
the  one  over  the  other,  will  be  sufficiently  apparent. 
Or  let  specimens  which  have  been  written  some  few 
days,  with  each  kind  of  ink,  be  placed  in  sea  or  salt 
water  for  a month,  and  then  examined. 

A successful  experiment  also  is  shown  by  the 
application  of  chlorine,  the  action  of  which  is 
somewhat  similar  to  that  of  time.  In  this  case  whilst 
the  black  is  nearly  obliterated,  the  blue  ink  remains 
almost  untouched. 

This  colour  however  is  not  indelible,  being  obliter- 
ated by  other  chemical  agents,  though  proof  against 
the  power  of  chlorine  and  acids.  But  seeing 

that  the  presence  of  chlorine  in  paper,  is  often  so 
injurious  to  ink,  and  that  acids  are  the  means  generally 
resorted  to,  to  destroy  writing,  its  resistance  of  these 
is  exceedingly  important. 

It  is  believed  that  the  experience  of  the  dyers 
which  gives  them  a great  insight  into  chromatics, 
will  fully  corroborate  the  foregoing  observations. 

No.  5,  Office  Specimen,  is  very  good  in  colour, 
consistency,  and  use.  It  precipitates  considerably, 
and  is  improved  by  shaking  up  every  morning. 

No.  5,  Copy  Specimen,  is  peculiarly  adapted  to  the 
purpose,  yielding  a copy  even  six  months  afterwards , 
this  is  a great  advantage,  as  it  is  not  convenient  to 
press  all  documents  immediately,  and  some  inks, 
having  an  extended  sale,  and  professedly  adapted  to 
this  purpose,  cannot  be  copied  twenty-four  hours 
after-' being  written.  This  ink  copies  better  a few 
hours  after,  than  it  does  directly  it  is  dry.  It 
requires  no  shaking  up,  and  may  be  used  from  the 
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same  glass,  week  after  week  wi.th.out  being  disturbed, 
retaining  an  abundant  body  for  copying  purposes. 
If,  however,  anything  is  written,  with  the  intention  of 
being  copied  long  afterwards,  the  glass  may  be  rotated 
gently  in  the  hand,  which  will  impart  a greater  sub- 
stance to  the  ink.  Although  this  is  usually  obtained 
from  London,  parties  may  be  supplied  direct  from 
the  manufactory,  carriage  being  paid  to  the  chief 
towns  in  England  upon  moderate  quantities. 

No.  6 specimens,  are  free  and  agreeably  flowing 
inks,  and  it  will  be  observed,  surpass  the  other  four 
in  depth  of  colour. 

In  the  foregoing  remarks,  some  of  the  specimens 
have  been  very  cursorily  noticed,  or  altogether  passed 
by ; this  has  arisen  from  the  extreme  difficulty  and 
length  of  time  required,  fully  to  ascertain  the  cha- 
racter of  a writing  fluid.  I he  impartial  opinion  of  the 
clerk  employed  has  been  given,  and  where  the  author 
has  had  the  opportunity  of  testing  any  specimen  for 
a considerable  time,  that  result,  whether  favourable  or 
otherwise,  has  been  stated  also : these,  however,  must 
not  he  too  much  depended  on. 

If,  upon  consideration,  it  shall  seem  desirable  that 
more  attention  should  be  paid  to  the  ink  which  is 
used  in  Banks,  might  it  not  be  a good  arrangement  to 
obtain  the  best  ink  from  the  first  makers  (its  carriage 
being  very  trifling,)  giving  them  notice,  that  a memo- 
randum of  its  purchase  would  be  made  in  the  sta- 
tionery account,  together  with  a note,  that  all  the 
books  in  the  office  would  be  written  with  it,  thus 
furnishing  a lasting  record  of  its  durability. 

As  an  apology  for  the  length  to  which  this 
division  has  extended,  it  is  urged  that  the  matter 
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is  of  importance  to  the  writing  community,  and  not 
less  so  to  the  manufacturer,  who  feels  any  concern  as 
to  the  accuracy  of  his  preparations,  and  his  standing 
well,  not  only  with  the  public  generally,  but  in  the 
estimation  of  men  of  science,  who  will  take  the 
trouble  chemically  to  test  them. 

ACCOUNT  BOOKS. 

The  same  remark  which  was  made  in  reference  to 
writing-paper  applies  also  to  account  books — that 
consistent  economy  should  be  studied,  as  well  as 
superior  quality;  and  it  is  quite  as  true  that  some 
books  are  made  at  a needless  expense,  as  that  others 
are  not  nearly  so  substantial  and  strong  as  they  should 
be.  Some  of  the  subsidiary  banking  books  are 
practically  done  with,  when  once  filled,  and  that, 
frequently  in  six  months  or  less.  Others,  such  as 
current  account  ledgers,  are  never  done  with;  and 
although,  when  superseded,  perhaps  in  one  year,  some- 
times in  five  or  six,  they  may  not  have  to  sustain 
much  heavy  wear  and  tear,  they  are  frequently 
lefened  to.  A third  class,  such  as  character  and 
personal  record  books,  may  be  in  use  for  twenty  years, 
or  even  longer  periods;  the  renewal  of  these  is 
attended  with  great  and  protracted  labour.  It  is 
manifest,  therefore,  that  the  style  of  binding  for  these 
several  kinds  may  widely  differ.  The  first  class  should 
be  bound  as  cheaply  as  possible,  consistently  with 
comfoit,  during  the  short  period  they  are  in  use. 
The  second  class  should  be  very  strongly  bound, 
considering  not  merely  the  time  they  are  in  daily  use’ 
but  the  indefinite  period  during  which  they  may  be 
required  for  reference;  and  for  the  third  class,  no 
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binding  cnn  be  too  good,  ns  bn  ns  mntoiinls  nnd 
strength  mny  be  concerned;— the  giving  wny  of  the 
binding  sometimes  rendering  weeks  of  lnbour  neces- 
snry,  in  trnnscribing,  or  the  perpetnnl  nnnoynnee  of  n 
disjointed  book.  These  remnrks  were  suggested  by 
the  snmples  of  nccount  books  exhibited  by  Sibel 
nnd  Mott;  one  set  being  mnde  to  order,  for  the 
City  Bnnk,  New  York.  -The  binding  of  these  is 
super-excellent  ; nnd  the  ruling  most  elnbornte,  nnd 
benutifully  executed.  The  mnrginnl  lines  consist  of 
four  colours,  mitred  nt  the  corner,  nnd  the  books  nre 
gilt-edged ; the  folio  being  put  in  the  middle  of  the 
pnge,  instend  of  the  corner ! The  trade  nccount 
books  were  bound  in  very  hnndsome  style  indeed,  nnd 
for  such  binding,  pnper,  ruling,  &c.,  the  price  mny  be 
considered  very  low.  One  set  foolscnp,  3s.  pei  quiie, 
for  demy,  pnged,  8s.  per  quire;  nnd  for  medium, 

pnged,  9s.  per  quire. 

The  nccount  books  mnnufnctured  by  M.  Moller  nre 
deserving  of  especinl  notice,  both  on  nccount  of  thcii 
chnrncter  nnd  price.  Three  books  were  exhibited, 
two  of  which  were  of  prncticnl  utility,  nl though 
rather  “ultra”  in  their  style  of  ornnment.  They 
opened  remnrknbly  well,  nnd  the  indices,  being  only 
hnlf  width,  were  fixed  with  brass  hinges  to  the  middle 
of  the  cover,  so  ns  to  be  more  rendily  referred  to. 
One  of  them,  with  extra  ruling  nnd  printed  hend,  nine 
quires  demy,  very  good  pnper,  nnd  strongly  bound  in 
« Jucht”  skin,  imported  from  Russin,  price  £2  (see 
Hnmburg  Priced  Cntnlogue,  pnge  3.)  The  other,  very 
hnndsomely  bound  in  the  same  lenther,  with  Russin 
bnnds,  nnd  of  thicker  pnper,  ruled,  nnd  with  printed 
hend  nnd  gilt  edges!  price  £2  10s.  These  nre  quite 
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equal  to  our  very  good  English  binding,  and  are 
exceedingly  cheap.  M.  M oiler  further  offers,  if  an 
order  be  given  him  to  a large  extent,  say  £200,  to 
make  similar  books  at  a discount  for  cash  of  twenty 
to  twenty-five  per  cent,  from  these  prices.  Until  the 
import  duty  is  repealed,  however,  ten  per  cent,  must 
be  added  to  the  price. 

Amongst  the  auxiliaries  to  binding  exhibited  may 
be  mentioned  Mason  Day’s  “ Industrial”  Cutting 
Machine.1  The  knife,  it  will  be  observed,  has  a loose 
steel  edge,  which  facilitates  the  sharpening.  One 
end  turns  upon  a pin  fixed  in  the  framing,  and  the 
other  is  moved  by  a connecting  rod  and  crank  below. 
Motion  is  given  to  the  crank  by  a hand-wheel,  or  by 
steam  power,  through  the  wheels  and  pinions.  It 
admits  of  being  worked  at  various  speeds,  according 
to  the  thickness  and  quality  of  the  fabric  to  be 
operated  on.  By  means  of  the  toothed  wheels,  the 
speed  is  reduced,  and  the  power  proportionately 
increased.  Beneath  the  knife  is  a table  on  which  the 
goods  to  be  cut  are  placed,  and  quickly  secured  by  a 
screw  passing  through  a nut  in  the  cross  head,  and 
tightened  by  a double  ball-lever. 

“ The  spectator,  who  for  the  first  time  sees  one  of 
these  paper  cutting  machines  at  work,  cannot  fail  to 
be  struck  with  the  ease  and  celerity  with  which  such 
a simple  combination  of  moving  parts  performs  the 
work  of  several  men.  It  is  to  the  printer,  the  book- 
binder, the  paper  maker,  and  various  kindred  trades, 
what  the  planing-machine  is  to  the  engineer — and 
that  is  saying  a great  deal.  Besides  these  trades,  it  is 

1 See  Appendix  of  Plates,  No.  48. 
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employed  for  making  the  innumerable  paper  and 
pasteboard  boxes,  consumed  in  the  various  businesses 
in  which  they  are  found  so  useful.  The  removal  of 
the  paper  duty  would  give  an  immense  impetus  to 
the  use  of  paper  for  these  purposes.  In  Paris,  the 
purchaser  of  any  fancy  article,  not  of  the  very  lowest 
value,  instead  of  having  a brown  paper  parcel  handed 
|-q  Fim,  which  probably  comes  to  pieces  hcfoie  his 
journey’s  end,  is  presented  with  a neat  papei  box  to 
hold  the  purchased  article.”  We  shall,  perhaps, 
have  similar  conveniences  eventually. 


It  seems  that  if  some  plan  could  he  invented  for 
securing  the  backs  of  hooks,  without  the  stiff  half- 
cylinders of  iron  and  leather  at  present  used,  a gieat 
convenience  in  writing  would  he  obtained,  fiom  the 
facility  in  opening,  and  the  much  flatter  surface  they 
would  present  to  write  upon.  Knight  and  Co. 
exhibited  some  account  books  which  lie  very  flat 
when  open;  caused,  apparently,  by  some  degiee  of 
pliancy  being  imparted  to  the  back. 

For  the  binding  of  customers  Pass  Books,  vellum 
is  generally  employed,  on  account  of  the  facilities 
which  it  affords  for  writing  on  the  back.  It  would 
be  well  if  this  advantage  could  he  united  in  some 
material  of  greater  pliability,  more  resembling  that 
employed  for  the  Pass  Books  of  the  Savings  Banks. 

A considerable  improvement  in  binding  is  shown 
by  Mr.  Wadderspoon,  which,  although  not  new, 
is  little  practised,  except  by  some  of  the  first  makers, 
viz.,  the  insertion  of  linen  bands,  along  the  “sections” 
of  books,  by  which  they  are  prevented  from  breaking 
away  and  the  leaves  from  coming  out;  this  material 
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is  useful,  also,  for  lining  indices  and  thus  protecting 
them  from  wear. 

However  strong  a book  may  be  originally  made, 
it  is  dependent  upon  careful  usage.  Some  persons 
will  injure  a large  folio  as  much  in  a week,  as  others 
in  a year ; by  a careless  manner  of  turning  over  the 
leaves,  bending  them  into  various  and  conflicting 
creases,  referring  to  the  volume  on  the  mantel  shelf, 
or  within  the  influence  of  the  fire ; or  placing  it  in 
such  positions  that  it  is  continually  falling  down. 

Books  are  often  made  of  an  unnecessary  size,  and 
hence  become  extremely  shabby  before  they  can  be 
filled.  Little  is  saved  by  this,  as  the  binding  of  twelve 
quires  of  paper  costs  considerably  more  than  binding 
six,  the  only  advantage  of  thick  folios,  being  in  cases 
where  previous  entries  are  frequently  referred  to. 

Upon  the  same  general  principle,  and  for  convenient 
use  in  Current  Account  Ledger  work,  it  would  be 
well  if  the  various  rates  of  Gilmer’s  and  other  Interest 
books  could  be  obtained  in  separate  parts. 

The  plan  adopted  in  many  banks,  of  transferring 
their  current  accounts  into  new  ledgers  every  year, 
has  many  advantages,  especially  in  the  facility  which 
a “ dictionary”  arrangement  affords  for  posting.  To 
preserve  this  order  intact,  it  is  essential,  that  a liberal 
allowance  of  space  be  made  for  each  account,  to  avoid 
the  incessant  trouble  caused  by  their  “ running  over,” 
and  being  removed  from  place  to  place.  At  the  end 
of  the  year  this  large  amount  of  paper  is  not  only 
wasted,  but  being  inseparable,  increases  the  unwieldy 
size  and  ponderous  character  of  these  books.  A far 
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move  serious  evil,  however,  is  the  loss  of  continuity  in 
an  account , it  being  necessary,  in  case  of  reference,  to 
move  about  a number  of  large  and  cumbrous  volumes. 

It  is  suggested  that  the  vulcanized  India-rubber, 
recently  introduced  and  exhibited  by  Mr.  McIntosh, 
might  possibly  be  rendered  available  in  the  binding 
of  a book,  by  inserting  removeable  smooth  India-rubber 
bands , in  corresponding  holes  punched  through  the 
paper , close  to  the  back , in  such  a manner  that,  at 
stated  intervals,  the  full  sheets  might  be  abstracted 
and  replaced  by  new.  This,  or  some  other  plan, 
might,  perhaps,  be  successfully  adopted,  and,  if  so,  it 
seems  to  be  all  that  is  required  to  obtain  continuity 
of  account  for  any  length  of  time. 

The  binding  should  be  so  arranged  as  to  form  a 
convenient  book,  with  stout  boarded  sides,  as  usual. 

The  book,  thus  composed  of  separate  sheets,  may 
be  divided  and  “ headed,”  leaving  spaces  between  the 
accounts,  according  to  their  usual  requirements,  and 
between  the  letters,  in  proportion  to  the  existing 
accounts.  The  only  difference  would  be,  that  the 
sheets  should  not  be  folio’d,  and  therefore,  no  index 
would  be  used.  The  leaves  of  the  individual 
accounts,  however,  might  be  numbered  as  they 
advanced. 

When  new  accounts  were  opened,  they  would  be 
put  at  the  end  of  the  division,  as  at  present,  these 
misplacements  only,  being  (in  the  absence  of  an 
index)  noted  at  the  beginning  of  the  ledger.  Any 
accounts  which  required  moving  during  the  year, 
would  be  treated  in  the  same  manner,  and  noted 
accordingly. 

The  absence  of  an  index,  in  a ledger  re-arranged 
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in  strict  dictionary  order  once  a year,  would  be 
attended  with  little  inconvenience,  it  being  found  in 
practice,  that  such  indices  are  rarely  referred  to.  At 
the  end  of  the  year,  the  full  sheets  may  be  abstracted 
and  replaced  by  blank  sheets,  ready  ruled,  the  order 
being  made  correct  and  the  back  adjusted. 

Thus  a book  is  ready  for  the  coming  year.  The 
trouble  of  unnecessary  heading  and  indexing  will 
be  saved,  and  all  the  paper,  also,  which  is  unfilled, 
will  be  applicable  again  for  use. 

We  are  now  just  where  we  should  have  been  with 
the  old  plan,  as  to  continuity  and  facility  of  reference  ; 
at  the  end,  however,  of  the  second  year,  the  advantage 
would  be  felt,  in  incorporating  the  full  leaves  of  the 
second  year  with  those  of  the  first,  thus  having  the 
two  years’  accounts  accessible  at  once. 

By  this  means,  an  account  might  be  referred  to  for 
a long  period,  without  the  laborious  necessity  of 
handling  a number  of  heavy  books,  at  the  same  time 
causing  unnecessary  wear  and  tear  of  valuable  records. 

Various  suggestions  may  occur  to  the  mind,  as 
to  the  most  convenient  and  accessible  disposition 
of  the  removed  sheets.  After  being  arranged  in 
dictionary  order,  they  might  be  placed  on  their 
backs,  in  a long  frame  or  case,  fitting  them  exactly. 
The  interior  of  the  case  (the  grain  of  the  wood 
running  with  its  length,)  should  be  very  smooth, 
especially  the  bottom;  and  one  end  be  made  to 
slide,  so  as  to  admit  of  the  quantity  of  paper  being, 
from  time  to  time,  increased.  The  names  of  the 
accounts  might  appear  at  the  top,  on  vellum  slips, 
inserted  in  their  proper  places ; and  for  reference,  a 
division  could  immediately  be  made,  in  any  part,  by 
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means  of  a strong1  pioco  of  smooth,  flat  non,  bent  to  a 
right  angle,  thus : — 

attached  by  a chain  to  a screw , lever,  or  multiplying 
wheels,  at  the  end  of  the  case.  The  reference  being 
completed  and  the  sheets  replaced,  by  inserting  a bar 
of  wood,  between  the  screw  point  and  the  sliding  end, 
the  whole  may  be  again  compressed,  thereby  restoring 
the  screw  to  its  original  position. 

The  length  of  the  box  would  be  determined  by  the 
probable  requirement,  and  the  fire-proof  accommoda- 
tion available,  and  when  one  case  was  full,  another 
should  be  made,  and  the  alphabet  divided.  The 
labour  of  putting  the  sheets  away  would  be  merely 
mechanical,  although  requiring  care,  and  might  be 
performed  by  secondary  intelligence. 

If  this  plan  were  adopted  a saving  would  be  effected 
in  binding,  which  is,  in  heavy  boohs,  a considerable 
item ; but  the  chief  advantage  would  be  facility  of 
reference , and  the  value  is  well  known  of  that 
information  of  a man’s  character  and  circumstances, 
which  is  sometimes  alone  to  be  obtained  from  a 
careful  observation  of  the  nature  and  working  of  his 
account,  for  a consecutive  and  considerable  peiiod. 

An  objection,  as  to  genuineness,  on  the  production 
of  a book  in  cases  of  legal  evidence,  would  no  doubt 
give  way  before  general  usage,  should  the  practice  be 
adopted ; and  this  would  be  modified  by  care,  as  to 
uniformity  of  writing  and  of  ink,  in  carrying  forward 
from  page  to  page. 

It  is  conceived  that  this  plan  might  prove  valuable, 
especially  in  London ; many  souices  of  abundant 
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information  in  the  country  being  entirely  closed  in  the 
Metropolis — where  few  things  are  more  difficult  to 
obtain,  than  a knowledge  of  the  private  character  of 
individuals. 

Much  may  be  done  by  carefully  recording  even 
minute  transactions;  for  instance,  where  men  accept 
money  entries  not  belonging  to  them,  or  where  an 
error  in  the  pass  book  is  not  discovered  for  a length 
of  time;  and  in  cases  of  “overdrawn,”  or,  which  are 
far  better,  “ loan  accounts,”  by  claiming  an  inspection 
of  the  tradesman’s  books;  but  for  general  purposes, 
the  working  of  the  account  is  the  progressive  index 
to  a man’s  proceedings.  This  fact  is  so  forcibly 
illustrated  in  one  of  “Thomas  Bullion’s”  excellent 
letters  on  “the  Internal  Management  of  a Country 
Bank,”  that  the  assistance  afforded  by  his  arguments, 
in  support  of  the  foregoing  recommendation  of  unin- 
terrupted continuity  in  ledger  accounts,  is  gladly  made 
use  of  here.  Mr.  Bae  says  in  Letter  4 : — 

“Now  one  of  the  best  practical  guides  to  the  progress  a party  is 
making  in  the  world,  is  his  banking  account.  To  the  uninitiated, 
the  account,  as  it  appears  in  your  ledger,  is  an  aggregation  of 
figures,  which,  if  it  gives  rise  to  an  idea  at  all,  is  painfully  sugges- 
tive of  the  processes  of  multiplication  and  addition.  All  the  sense 
or  English  they  discover  in  it  is  an  endless  repetition  of  the  terms 
By  and  To  cash,  bills,  or  discount,  as  the  case  may  be.  The 
columns  headed,  Balance,  ‘ Days,  5 Interest,5  with  their  dense 
legions  of  figures,  are  mysteries  to  the  mass,  which  they  would 
rather  take  for  granted  than  seek  to  fathom.  But  to  the  eye  of  the 
Bankei,  this  same  account,  habitually  and  carefully  perused, 
exhibits  a man’s  financial  history. 

“ As  an  illustration  of  this,  refer  to  the  account  of  Philip 
Barnes,  in  your  books  for  the  years  1834-9. 

“Philip,  I have  heard  you  state,  started  in  business  in  1834, 
with  a capital  of  £>5000 ; and,  for  the  first  year  or  two,  drove  a 
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cautions  trade,  limiting  himself,  as  your  books  will  show,  pretty 
much  to  his  own  means.  But  in  the  third  year,  Philip,  becoming 
ambitious,  began  to  * extend became  still  more  extended  in  the 
fourth;  and  in  the  fifth  year  (’39),  reached  such  a degree  of 
inflation,  that  explosion  became  inevitable. 

“ The  considerable  balance  which  stood  at  his  credit  during  the 
whole  of  the  first  two  years,  becomes  diminished,  you  will  see,  m 
in  the  third,  disappears  totally  in  the  course  of  the  fourth,  and  in 
the  fifth  is  replaced  by  a balance  against  him.  Refer  now  to  his 
bill  account  for  the  same  period,  and  you  will  find  a progressive 
and  startling  increase  in  the  amount  of  his  bills  under  discount. 
Look,  finally,  at  the  debit  side  of  his  account,  for  the  total  of  liis 
acceptances  retired,  (a  tolerable  correct  index  of  the  credit  he  is 
obtaining  from  the  public,)  and  you  will  find  that  they  also  have 
shared  in  the  general  tendency  of  Philip’s  affairs  towards  expansion. 

“ You  find,  in  fact,  that  in  the  summer  of  1839,  when  the 
Directors  first  took  alarm,  he  had  got  to  that  point  at  which  they 
had  to  choose  betwixt  ‘carrying  him  through,’  or  letting  him 
drop either  they  must  continue  to  discount  his  bills,  to  enable 
him  to  meet  his  acceptances,  or  his  acceptances  must  go  to  dis- 
honour, and  he  to  the  Gazette.  They  chose  the  former,  and,  as 
far  as  their  information  went,  the  wiser  alternative  of  the  two ; 
hut,  as  matters  ultimately  turned  out,  an  unfortunate  one. 

. “ Now  the  fault  here  lay,  not  so  much  with  the  Directors,  as 

with  W , the  Manager  at  Huggleton  for  the  time  being. 

was  his  duty  to  have  foreseen  the  dangers  into  which  Barnes  was 
hurrying,  and  to  have  acted  accordingly ; and  if  W a 

watched°  the  account  with  ordinary  vigilance  or  judgment,  his 
suspicions  would  have  been  aroused  long  before  Barnes  got  into 
that  involved  condition,  from  which  extrication  became  impossible. 


“ The  enormously  increased  activity  of  the  account,  an  increase 
in  the  proportion  of  five  to  one,  ought  first  to  have  suggested  to 
your  predecessor,  the  propriety  of  looking  to  the  state  of  Barnes  s 
liabilities ; and  finding  them  augmented  in  an  equal  ratio,  lie  oug  i 
to  have  become  doubly  cautious,  at  least  as  to  their  character  anc 
safety.  The  bills  drawn  by  Barnes  upon  Wiggles  and  Co  tor 
example,  ought  at  once  to  have  challenged  attention..  rue. 
Wiggles  and  Co.  were  in  a trade  which  it  was  the  business  of 
Barnes  to  supply  ; and  you  will  see  that  his  bills  upon  that  firm,  at 
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first,  averaged  such  an  amount  as  might  legitimately  arise  in  the 
course  of  business,  viz.  from  £300  to  £500:  whereas  towards 
the  end  of  the  account,  these  bills  have  risen  to  the  monstrous  sum 
of  £3000.  But  even  if  the  sum  itself  had  failed  to  raise  a doubt 
as  to  the  legitimacy  of  these  bills,  the  singular  regularity  with 
which,  for  a lengthened  period,  cne  of  them  is  discounted  a few 
days  before  another  of  similar  amount  is  becoming  due,  ought  to 

have  opened  W ’s  eyes  to  the  fact,  which  was  staring  him  in 

the  face— that  the  paper  upon  Wiggles  and  Co.  was  being  kept 
afloat  by  a series  of  renewals.  To  render  the  case,  as  far  a!  your 
predecessor  is  concerned,  altogether  inexcusable,  there  will  be 
found,  amongst  the  bills  retired  by  Barnes,  through  his  account,  a 
series  of  his  acceptances  to  Wiggles  and  Co.  ; clearly  indicating 
the  existence  of  cross  paper  betwixt  the  parties.  That  is  to  say, 
whilst  Barnes  at  Huggleton  was  bolstering  up  his  credit  by  drafts 
upon  Wiggles  and  Co.,  they,  in  their  turn,  were  imposing  upon 
their  bankers  by  drafts  upon  Mr.  Philip  Barnes.  Now,  it  appears 
to  me  that  it  required  no  extraordinary  degree  of  sagacity  to  have 
read  from  these  circumstances,  exhibited  on  the  very  face  of 
Barnes’s  account,  the  actual  fact,  that  Barnes  and  the  Wiggleses 
were  engaged  in  some  speculation  altogether  extraneous  to  their 
legitimate  business— as  the  result  showed  rather  forcibly  in  the 
end,  to  those  interested  in  the  respective  estates. 

“ But  aPart  from  tliese  very  glaring  facts,  there  were  others 
equally  indicative,  to  a shrewd  observer,  of  the  irregular  and  dan- 
gerous course  into  which  Barnes  had  plunged.  Refer  to  the 
account  again.  On  January  5,  1839,  you  will  find  a debit  of 
extraordinary  magnitude  ‘ To  A.  B.,  £1500.’  Now,  seeing 
that  the  other  debits  in  the  account  average  about  £150  each,  the 
debit  in  question  might  have  suggested,  and  would  fairly  have 
justified  the  inference,  that  it  did  notarise,  at  all  events,  out  of  the 
regular  course  of  Mr.  Barnes’s  business  : and  the  truth  was  that 
it  did  not.  It  was  found  to  represent  an  investment  by  Barnes  in 
a certain  mining  company,  which  he  and  his  co-adventurers  fondly 
believed  would  prove  a second  Wheal  , and  which  ended, 

as  nine-tenths  of  such  schemes  do,  in  the  impoverishment  or  ruin 
of  all  concerned. 

It  might  also  have  struck  your  predecessor,  looking  to 
Mi.  Barnes s account,  that  his  bills  latterly  were  paid  in  either  the 
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very  day  tliey  were  drawn,  or  as  soon  as  they  could  by  possibility 
reach  his  hands  accepted— an  infallible  sign  of  restricted  means 
on  the  part  of  the  drawer,  which  you  will  do  well  to  note.  Now, 
in  the  earlier  stages  of  the  account,  the  bills,  you  will  see,  were 
paid  in  at  all  dates — Barnes,  from  his  then  easy  and  unembarrassed 
position,  being  enabled  to  keep  them  by  him,  sometimes  for  a 
month  or  two,  before  he  passed  them  to  his  account,  or  had  occa- 
sion to  discount  them. 

“ It  is  likewise  observable,  throughout  the  latter  part  of  the 
account,  that  many  of  Barnes’s  drafts  upon  his  customers  were 

dishonoured.  The  entry,  ‘ Po  s acceptance  and  charges , 

recurs  with  a frequency  sufficient  to  have  warranted  the  suspicion, 
that  in  extending  his  business,  Mr.  Barnes  had  exercised,  to  say 
the  least,  an  unfortunate  selection  of  customers.  An  acceptance 
will  be  dishonoured  sometimes  through  sheer  accident:  but  no 
conceivable  amount  of  blundering  will  explain  satisfactorily  the 
number  of  dishonoured  bills  passed  to  the  account,  during  the 
first  five  months  of  1839.  The  rule  with  Mr.  Barnes’s  customers 
would  appear  to  have  been  to  dishonour  their  bills— the  exception 

to  meet  them.” 


ACCOUNT  BOOK  RULING. 

The  printing  of  headings  and  ruling  of  hooks, 
although  attended  with  considerable  expense,  pos- 
sesses such  advantages,  in  ensuring  accuracy  and 
neatness,  that  it  is  well  repaid.  Our  continental  and 
transatlantic  brethren,  from  the  system  by  which 
they  keep  their  accounts,  requiring  more  money 
columns  than  we  do,  have  taken  greatei  pains  with 
the  ruling  of  their  books. 

Gaymard  and  Gerault  exhibited  some  ponderous 

books,  most  beautifully  ruled. 

Carl  Kuhn  and  Sons  also  exhibited  eight  books 
which  for  their  ruling  and  printing  are  strikingly 
distinguished.  In  binding,  they  are,  howevei, 
very  inferior  to  those  from  Hamburgh,  wanting 
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finish,  and  their  price,  ranging  from  £1  Is.  6d.,  to 

£3  10s,  6d.,  is  high,  owing  to  their  elaborate  ruled 
work  and  dotted  lines. 

I he  specimen  book  of  paper  ruling  by  J,  and  W. 
McAdams  is  also  very  excellent,  and  is  marked  by 
the  clearness  of  the  execution. 

Attention  should  be  called  in  this  place  to  the  new 
ruling  machine  of  M.  Bauchet  Verlinde,  of  Lisle. 
By  a peculiar  arrangement,  several  sets  of  lines  may 
be  ruled  at  the  same  time,  of  different  shades, 
without  the  danger  of  their  running  into  each  other. 
It  is  a modification  of  what  in  this  country  would  be 
called  a “ drawing  ruling  machine,”  as  opposed  to  the 
cylinder  machine”  in  common  use.  By  this  plan 
tne  usual  hindrance,  while  one  colour  is  drvino-  is’ 

saved,  and  all  the  lines  having  the  same  direction,  are 
at  once  completed. 

Some  sheets  from  an  account  book  were  produced 
measuring  three  feet  six  inches,  by  two  feet  three 
inches,  and  containing  328  perpendicular  lines  of 
various  lengths,  in  six  different  shades  and  colours, 
and  all  done  at  one  “drawing.”  The  printing  of 
tie  headings  in  these  specimens  is  most  beautifully 
executed,  and  m a style  of  type  which  seems  pecu- 
iiarly  adapted  to  the  purpose. 

This  is  not  their  only  excellence:  the  lines  are 
beautifully  fine  and  perfectly  unbroken,  beinS  free 
from  all  irregularities.  The  distinction  in  this  respect 
is  most  marked,  and  is  one  at  the  attainment  of 
which  M.  V erlinde  has  aimed  for  years,  by  a superior 
construction  of  his  “ pens,”  They  are  of  a different 
shape  from  those  m use  here;  instead  of  the  long 
points  m our  ruling  pens,  which  admit  of  continual 
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rubbing  find.  filing,  these  sggiii  ns  if*  mnclc  not  to  be 
« mended”  at  all,  but  are  more  in  the  form  of  our  steel 
pens,  and  with  finer  ink  channels  than  ordinary ; the 
consequence  is,  that  the  lines  are  such  as  are  not  seen 
in  this  country,  and  two  or  three  paper  rulers  have 
expressed  great  surprise  at  the  execution.  Although 
such  work  is  not  absolutely  required  for  our  wider 
money  columns,  yet  as  fine  lines  look  better  than 
coarse,  they  are  to  be  desired;  and  as  writing  looks 
better  without  any  horizontal  lines  at  all,  the  neaier 
the  approach  to  a mathematical  line  the  better,  and 
those  of  M.  Bauchet  Verlinde  are  almost  entitled 
to  that  appellation. 

The  ruling  machines  are  made  of  two  sizes,  the 
cost  of  one  being  £8,  and  the  other  £20. 

Considering  the  great  value  of  well  arranged 
and  simple  precedents,  involving  a most  important 
economy  of  time,  it  might  be  productive  of  reciprocal 
advantages,  if  the  Banking  Institute*  would  make 

i since  this  was  written,  the  Council  of  the  Institute,  feeling  unable  to  continue 
v the  existence  of  the  Society  in  its  original  form,  lor  want  of  that  support  from  the 
Banking  and  Commercial  public  which  had  been  anticipated ; have,  after  much 
deliberation,  recommended  its  abandonment.  This  speedy  termination  of  a course, 
commenced  so  auspiciously,  is  much  to  be  regretted,  and  must  be  partly  attribu- 
table to  the  extreme  difficulty  of  making  a Metropolitan  Association  provincially 

interesting  and  valuable.  _ ... 

Whilst  much  advantage  is  to  be  derived  from  spirited  and  active  competition,  it 

is  exceedingly  important  that  this  feeling  should  be  productive  only  of  friendly 
emulation  ; and  not  be  permitted  to  grow  into  adverse  rivalry..  Nothing  is  more 
likely  to  keep  this  in  check  than  the  possession  of  associated  interests,  a mutual 
estate  a piece,  however  small,  of  common  ground.  A Law  Society  is  not  more 
important  to  the  profession,  than  is  a Banking  Society  to  the  members  of  that 
community ; and  the  advantages  derived  from  the  one,  are  of  a kindred  character 
to  those  which  may  he  expected  from  the  other.  It  is  sincerely  to  be  hoped  that 
ere  long,  some  one  possessed  of  a Dalton’s  energy,  will  raise  again  the  Standard 
of  Union,  around  which  all  shall  rally,  and  which  every  member  of  the  profession 
shall  feci  it  a part  of  his  religion  or  his  interest  to  support. 
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arrangements  for  a collocation  of  the  various  ruled 
and  printed  forms  employed  by  the  profession. 
Perhaps  these  specimen  or  pattern  sheets  should  be 
placed  at  the  service  of  such  Life  Members  only,  as 
have  deposited  a complete  asssortment  of  those  made 
use  of  by  themselves.  Each  set  might  be  stamped 
with  the  name  of  the  individual  or  company  upon 
every  leaf,  and  these  be  distributed  under  the  several 
heads.  If  any  Banker  desired  to  improve  his  Weekly 
Abstract  Sheet,  the  form  of  his  Assets  and  Liabilities, 
or  Branch  Returns;  the  result  of  much  care  and  labour 
would  thus  at  once  be  placed  availably  before  him; 
whilst  in  return,  it  would  probably  be  found  that  some 
paper  in  the  set  which  he  had  supplied  was  peculiarly 
distinguished  by  conciseness,  order,  or  apportionment. 

In  concluding  this  division  of  the  subject,  it  may 
be  desirable  to  urge  the  propriety  of  provincial  banks 
employing  provincial  tradesmen  in  the  manufacture 
of  account  books  and  the  purveyance  of  stationery. 
Stiange  as  it  may  appear,  there  is  a very  common 
disposition,  not  only  amongst  private  individuals,  but 
tradesmen  also,  to  purchase  of  parties  from  a distance, 
rather  than  their  next  door  neighbours.  The  recent 
increase  in  railway  accommodation  has  made  this  more 
apparent,  and  there  are  now  a large  number  of  persons 
of  limited  capital  who  turn  wholesale  dealers;  finding 
they  can  do  a better  business  a hundred  miles  away 
than  they  can  at  home.  In  all  districts  of  the  country, 
the  trades  and  professions  are  supported  in  a measure 
by  each  other,  and  it  is  manifest  that  their  own  local 
piosperity  is  to  them  of  more  importance  than  that  of 
the  metropolis. 

The  practice  of  sending  to  London  for  stationery 
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and  account  books,  which  are  the  chief  if  not  the 
only  articles  consumed  by  bankers,  as  such,  of  couise 
arises  from  an  expectation  of  being  better  seived,  and 
with  the  constant  applications  of  London  houses,  of 
high  respectability,  for  orders,  presented  through 
travellers,  with  the  most  polite  assiduity,  it  is  perhaps 
difficult  to  do  otherwise.  The  consequence,  if 
immediately  beneficial,  is  ultimately  injurious,  it 
causes  and  perpetuates  the  evil  which  is  named  as  a 
reason  why  London  firms  should  be  employed,  viz. 
that  a good  book  cannot  be  made  in  the  provinces: 
the  reason  of  this  is  manifest, — that  a good  binder 
cannot  get  a living  elsewhere  than  in  London.  The 
country  towns  and  cities  also  become,  as  it  were, 
importers,  instead  of  exporters:  the  labour  is  em- 
ployed elsewhere,  attended  by  the  profit,  and  is  of 
course  followed  in  a measure  by  the  capital,  di  awing 
all  after  it.  The  intelligent  workman  who  has  served 
his  time,  and  saved  his  money,  and  who  would,  in 
ordinary  cases,  attempt  to  start  in  business  for  himself, 
with  recent  plans  and  new  machinery,  is  discouiagcd, 
and  goes  to  one  of  the  great  London  houses;  the 
effect  of  this  is  that  tradesmen , as  well  as  Bankers, 
suffer;  they  are  obliged  to  send  to  London  tliiough 
their  stationers  for  books — London  has  a monopoly, 
and  prices  are  raised.  Thus  the  stationery  business 
of  a county  is  affected  by  the  arrangements  of  a single 
establishment.  It  should  be  remembered  that  a bank 
with  ten  or  twelve  branches,  spending  between  £‘200 
and  £300  a year  in  stationery,  would,  with  a few 
other  principal  consumers,  be  sufficient  to  support 
a first-rate  man,  and  enable  him  to  procure  adequate 
machinery,  the  expense  of  which,  countiy  tiadesmen 
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cannot  meet,  unless  they  have  all,  or  nearly  all  the 
work.  As  a simple  illustration,  one  may  generally 
tell  a country  made  book,  by  observing  that  the  edges 
are  cut  by  the  old  horizontal  plough  knife , instead  of 
Day’s  or  Wilson’s  excellent  perpendicular  cutting 
machine.  This,  and  many  other  valuable  facilities 
in  account  book  manufacture,  including  folioing 
machines,  and  powerful  presses,  are  only  to  be 
obtained  by  tradesmen  who  have  a considerable 
amount  of  business.  The  obvious  course  would 
appear  to  be,  to  begin  by  ordering  of  the  country 
bookseller,  articles  of  general  stationery,  and  those 
books  which  may  be  least  important.  It  will  be 
found  that  the  paper  and  materials  generally,  are  just 
as  good  as  those  from  London,  only  there  will  be  less 
“ finish,”  and  the  “ lettering”  may  be  a little  irregular 

this  however  will  improve.  Then  in  reference  to 
important  books,  those  requiring  to  sustain  long  wear , 
and  some  which  it  is  desired  should  be  especially  good, 
they  may  be  ordered  at  the  provincial  establishment 
also,  just  giving  a hint  that  they  must  be  Thomas's 
make:  this  will  be  understood;  the  tradesman  will 
share  with  the  London  manufacturer  in  the  advantage, 
and  there  will  be  no  difficulty  in  recognising  the  book 
when  it  arrives,  even  without  their  label. 

WEIGHING  MACHINES. 

The  sovereign  being  not  merely  the  representative 
of  value,  but  itself  intrinsically  valuable,  it  is  highly 
important  that  its  original  character  should  be  pre- 
served, and,  as  a check  to  the  fraudulent  practices  of 
“ sweating”  and  “ drilling,”  it  is  very  proper  that  gold 
coin  should  be  at  all  times  liable  to  the  ordeal  of 
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weighing.  The  excitement  resulting  from  the  procla- 
mation o&f  June,  1 842,  has  long  since  subsided.  For  the 
most  part  the  public  look  upon  a sovereign  as  worth 
20s  whether  it  be  a “ Horseman”  or  a “ Victoria,”  and 
few  ’persons  think  of  weighing  gold,  except  when  it  is 
to  be  sent  to  the  Bank  of  England : then  the  new  gold 
is  all  gathered  together,  and,  if  enough  cannot  be 
found,  a few  of  the  best  of  the  old  ones  are  weighed 
and  put  with  them,  the  remainder,  being  considered 
o-ood  enough  for  practical  purposes,  are  kept  for 
re-issue.  In  these  days  of  competition,  it  is  found 
that  the  seller,  rather  than  displease  his  customer,  is 
willing,  generally,  to  risk  the  loss  on  gold,  so  that  the 
trouble  of  weighing  and  cutting  falls  entirely  upon 
the  banks.  It  is  desirable,  therefore,  that  this  labour 
should  be  performed  as  readily  as  may  be,  and  that 
when  it  is  commanded  by  authority  to  cut  all  lig  i 
o-old,  all  gold  discovered  to  be  light  should  be  cut. 
The’  practice  of  bankers  weighing  sovereigns,  and 
when  found  to  be  light,  giving  them  back  to  then- 
customers,  is  evidently  injurious,  as  it  involves  the 
labour  of  weighing  the  same  money  over  and  over 
a<min,  until  some  poor  unfortunate  brings  these 
sovereigns  to  take  up  an  acceptance,  or  on  some  other 
urgent  necessity  ; and  not  having  any  to  exchange  for 
those  which  are  deficient,  is  compelled  to  submit  to 
the  deduction.  Would  it  not  be  for  our  mutual 
advantage,  if  the  Banks  were  to  unite  together  to  cut 
all  light  gold  on  presentation,  in  which  a royal  pi  o- 
clamation  certainly  warrants  them,  although  it  may 

not  warrant  their  neglect  to  do  so. 

So  great  is  the  labour  and  inconvenience  involved 

in  this  process,  that  bankers  generally  have  been  very 
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glad  to  put  aside  all  their  small  gold  weighing  scales 
for  some  time  past,  and  from  remarks  made  in  the 
House  of  Commons,  it  would  seem  that  there  is  no 
immediate  probability  of  their  being  called  again  into 
general  use.  In  April  last,  (1853,)  Mr.  Pellatt 
inquired,  whether  the  Government  intended  calling  in 
the  light  gold,  and  Mr.  Wilson  replied,  that  the  Mint 
could  not  coin  enough  to  supply  the  present  demand, 
and  therefore,  it  would  be  impossible  for  the  Govern- 
ment to  interfere  in  the  matter. 

It  is  evident  that  this  cannot  go  on  long,  and  as 
some  of  the  gold  of  the  present  reign  is  getting 
depreciated  below  the  standard,  the  weighing  must 
shortly  be  again  resorted  to ; and  whether  it  be  by 
royal  proclamation  or  not,  it  must  be  adopted,  so  soon 
as  the  number  of  deficient  sovereigns  becomes  so 
great,  as  to  render  it  difficult  for  bankers  to  get  rid  of 
their  surplus  coin  without  expense.  It  is  hoped,  that 
upon  the  next  occasion,  whenever  it  may  be,  the 
Banking  Institute1  will  be  enabled  to  adopt  some 
means  of  securing  co-operation  amongst  the  bankers, 
so  that  the  days  of  this  annoyance  may  be  shortened, 
by  cutting  at  once  all  gold  of  deficient  weight. 
Perhaps  bad  money  should  be  included  in  this 
arrangement,  for  it  seems  but  poor  satisfaction  for  the 
•/  b^SG  coin,  merely  to  hand  it  back  to 

the  customer,  who,  having  received  it  as  good,  may 
have  very  good  reasons  for  doubting  the  assertion  of 
its  character,  and  instead  of  having  it  confirmed,  or 
the  doubt  removed,  may  seek  to  obtain  the  value  for 
it  which  he  has  given.  Thus  the  crime  of  the  first 
utterer  may  become  the  fruitful  cause  of  endless 

1 See  Note,  page  182. 
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bickering,  and  of  numerous  acts,  at  the  very  best,  of 
questionable  morality. 

The  recent  Act  of  Parliament  prohibiting  the  use 
of  the  coinage  as  a medium  of  advertisement,  has 
directed  public  attention  to  the  state  of  our  silver 
currency,  which  is  very  much  defaced,  and  this  in  a 
great  measure  owing  to  wanton  injury.  Probably 
the  introduction  of  the  decimal  system  may  render  it 
imperative  to  call  in  speedily  a large  portion  of  the 
silver  coins,  but  it  would  seem  that,  for  the  future, 
the  most  effectual  method  of  preventing  their  mutila- 
tion, would  be  to  throw  the  expense  of  renewal  upon 
the  public ; as  in  the  case  of  gold.  It  may  be  said, 
that  this  would  cause  infinite  annoyance  and  tiouble, 
especially  to  bankers  and  others  engaged  in  similar 
transactions.  This,  as  already  mentioned  in  respect 
to  light  gold,  may  be  diminished  by  united  action,  in 
destroying  at  once  all  defaced  and  mutilated  coin , 
for  which  of  course,  authority  must  be  obtained.  A 
certain  class  of  shopkeepers,  also,  would  be  found 
willing  to  obtain  a higher  price  upon  their  goods,  by 
sharing  the  loss  upon  disfigured  coin,  with  those  of 
the  public  into  whose  hands  they  might  fall.  A 
placard  containing  the  intimation  “All  coin  of  the 
realm  taken  here,”  would  become  a favourite  method 
of  attraction.  By  this  means  the  mutilated  pieces 
would  be  gradually  withdrawn ; and  find  their  way 
to  the  silversmith’s,  whilst  at  the  same  time,  the 
comparative  difficulty  in  passing  battered  silver  would 
tend,  in  a degree,  to  its  careful  preservation. 

It  is  very  desirable,  before  any  general  gold  weighing 
becomes  necessary,  that  some  improvements  should 
be  made  upon  the  scales  now  in  common  use ; the 
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most  perfect  of  which  are  liable  to  great  objections, 
arising  from  currents  of  air  acting  unequally  upon 
them,  constant  irregularity  caused  by  placing  and 
displacing  the  sovereign  to  be  weighed,  by  which  the 
equipoise  is  every  moment  destroyed,  adhesion  of  the 
pans  to  the  counter,  variation  in  the  judgment  of  the 
weighers,  failing  of  the  eyesight,  and,  difference  in 
the  weights,  of  no  small  amount,  considering  the 
great  degree  of  accuracy  required. 

These,  and  many  other  objections  are  overcome,  by 
the  valuable  and  ingenious  “ automaton  balance,” 1 
invented  by  William  Cotton,  Esq.,  after  much  patient 
investigation,  caused  by  his  discovery,  whilst  Governor 
of  the  Bank  of  England,  that  the  weighing  with 
ordinary  scales  is  extremely  unsatisfactory,  one  clerk 
rejecting  as  light  that  which  another  accepted  as 
current  weight.  This  is  proved  by  the  fact,  that  on 
re-weighing  three  millions  of  sovereigns  in  the  Bank 
of  England  at  one  time,  which  had  been  taken  from 
the  public  as  current  weight,  one- tenth  of  them  were 
found  to  be  deficient,  and  were  melted. 

“ The  machine  appears  to  be  a square  brass  box,  in  the  inside 
of  which,  secure  from  currents  of  air,  is  the  machinery.  On  the 
top  of  the  box  is  a small  cylindrical  hopper,  which  will  hold  about 
forty  sovereigns,  and  in  front  of  the  box  are  two  small  apertures, 
to  which  are  fitted  two  receivers,  one  for  the  sovereigns  of  full 
weight,  and  the  other  for  the  light.  Besides  the  driving  wheel 
this  is  all  that  appears  on  the  outside. 

“ In  the  inside,  very  near  to  the  upper  plate,  is  the  beam,  or 
balance,  of  very  delicate  and  beautiful  construction.  At  one  end 
of  the  beam,  and  above  it,  upon  a very  fine  edge,  is  poised  a small 
platform  (c),  which  receives  the  sovereign  to  be  weighed.  This 
platform,  which  is,  in  fact,  one  of  the  scales,  is  kept  in  its  position 


1 See  Appendix  of  Plates,  No.  43. 
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by  means  of  a small  pendulum  (d)  In  this  pendulum,  about  an 
inch  below  the  platform,  is  an  oblong  perforation,  about  half  an 
inch  long,  technically  called  a slot,  in  which  a small  ivory  rod  (A) 
works  freely  up  and  down,  without  touching  the  sides. 

“Between  the  slot  and  the  platform  is  placed  a pair  of  foiceps  (g ) 
On  the  other  end  of  the  beam,  suspended  upon  a hne  edge,  similar 
to  that  upon  which  the  platform  rides,  is  a very  small  round 
polished  plate,  and  at  the  bottom  of  this  pendulum,  which  keeps  it 
poised  in  its  place,  is  the  scale  (m)  to  hold  the  weights.  Above 
the  small  round  plate,  under  the  top  of  the  box,  is  fixed  an  agate 
(<),  with  a blunt  point.  When  the  machine  is  set  in  motion,  the 
small  ivory  rod  is  depressed ; this  touching  the  bottom  of  the  slot, 
or  opening  in  the  pendulum,  in  which  it  works,  brings  down  the 
beam  on  that  side,  and  raises  it  of  course  on  the  other,  the  weight 
side,  until  the  small  round  plate  on  that  side  touches  the  blunt 
agate  point.  The  beam  is  then  in  a horizontal  position.  As  soon 
as  this  is  effected,  the  forceps  catch  hold  of  the  pendulum  between 
the  platform  and  the  slot,  and  hold  it  firmly.  The  balance  is  then 
in  a condition  to  receive  the  sovereign,  which  is  shifted  from  the 
bottom  of  the  pile  (a)  in  the  hopper,  and  brought  by  means  of  a 
slide  (b)  along  a channel,  just  large  enough  for  a sovereign  of  the 
proper  standard  gold  to  pass,  but  not  large  enough  to  admit  a 
counterfeit,  and  deposited  upon  the  platform.  The  forceps  then 
let  go  their  hold,  and  the  ivory  rod  is  gently  raised,  and  if  the 
sovereign  happen  to  be  light,  that  end  of  the  beam  rises,  and  the 
other  end  leaves  the  agate  point ; but  if  the  sovereign  be  full 
weight,  the  beam  remains  stationary,  and  the  small  plate  on  the 
weight  end  in  contact  with  the  agate  point.  Supposing  the 
sovereign  to  be  weighed,  then  comes  the  operation  of  removing  it. 
This  is  effected  by  a very  curious  contrivance.  There  are  two 
bolts  (h  o ) placed  at  right  angles  to  each  other,  and  on  each  side 
of  the  platform  or  scale  there  is  a part  cut  away  so  as  to  admit  of 
the  bolts  striking  so  far  into  the  area  of  the  platform  as  to  remove 
anything  that  would  nearly  fill  it.  These  bolts  are  made  to  strike 
at  different  elevations,  the  lower  striking  a little  before  the  upper 
one.  If  the  sovereign  be  full  weight,  the  scale  remains  down,  and 
then  the  lower  bolt  (o),  which  strikes  a little  before  the  upper? 
knocks  it  off  into  the  full  weight  box.  If  the  sovereign  be  light, 
it  rises  up,  and  the  first  bolt  strikes  under  it,  and  misses  it, 
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and  the  higher  bolt  ( h ) then  strikes  and  knocks  it  off  into  the 
light  box.1 

“ This  operation,  which  takes  a long  time  to  describe,  is  per- 
formed in  about  two  seconds,  as  the  machine  weighs  at  the  rate  of 
thirty  three  per  minute. 

“ The  advantages  thus  obtained  are  the  greatest  accuracy  and 
dispatch,  with  very  little  expense  of  labour.” 

This  machine,  however,  beautiful  as  it  is,  and 
suitable  as  an  adjunct  to  the  counter  of  every  con- 
siderable bank,  being  capable  of  testing  10,000  coins 
per  day;  is  too  expensive  for  any  except  those 
where  a very  large  amount  of  gold  has  to  be  weighed. 
The  price  was  £210,  it  is  now  £200,  and  £10 
goes  to  the  Clerk’s  Widow’s  Fund,  the  remainder  to 
Mr.  David  Napier,  who  has  the  Patentee’s  permission 
to  supply  them.  Mr.  Cotton  very  properly  took  out 
a patent  to  prevent  this  delicate  apparatus  from  being 
brought  into  disrepute  by  careless  manufacture. 

There  are  two  or  three  improvements  in  the  auto- 
maton balance  shown  at  the  Exhibition,  and  the  price 
of  those  constructed  upon  this  principle  and  adapted 
to  weigh  one  size  of  coin,  Mr.  Napier  says  is  £210; 
and  if  required  with  parts  and  adjustments,  to  suit 
both  sovereigns  and  half-sovereigns,  the  additional 
expense  would  be  about  £30 ; and  he  thinks  that,  to 
retain  accuracy,  one  could  not  be  made  cheaper,  or  of 
a commoner  material.  This  must  be  matter  of  con- 
siderable regret,  for  their  utility  is  established  by  the 
fact,  that  the  second  machine  made,  has  been  in  con- 
stant use  for  six  or  seven  years;  and  Mr.  Cotton 

1 There  is  a slight  mis-statement  in  the  account  given  of  this  apparatus  in 
Hunt’s  “Handbook,”  vol.  i,  p.  377.  It  should  be  thus:— “If  the  piece  is 
heavy,  it  remains  stationary ; if  light,  the  beam  is  raised  by  the  balance,  the 
first  hammer  goes  under  it,  and  the  other  hammer  then  strikes  it  into  the  light 
box.” 
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believes  it  has  never  made  a mistake  of  one-fiftieth 
part  of  a grain.  They  are  in  use  not  only  at  the 
Bank  of  England,  in  London,  but  at  its  branch  in 
Liverpool,  and  at  the  Bank  of  Ireland,  in  Dublin  , 
and  as  the  cashier  affirms,  they  have  weighed  eighty 
millions  of  pieces  without  a single  case  of  enor 
having  been  discovered. 

A modification  has  recently  been  made  by  which 
they  have  been  most  ingeniously  adapted  to  the 
weighing  of  blanks  for  coinage  at  the  Mint.  These 
are  divided  with  great  dispatch  into  three  classes,  viz., 
those  within  the  “ remedy,”  and  those  exceeding  it, 
both  above  and  below. 

It  may  be  well  to  give  Mr.  Cotton  s opinion  as  to 
the  care  required  in  using  the  automaton  balance . he 
sayS So  delicate  an  instrument  of  course  requires 
attention  ; dust  or  dirt  on  the  beam  will  interfere  with 
accurate  weighing ; and  unless  some  person  will  look 
carefully  to  this,  it  will  soon  be  out  of  order.  At  the 
bank,  the  clerk  has  two  sovereigns,  one  one-fiftieth  of 
a grain  lighter,  and  the  other  one-fiftieth  of  a grain 
heavier  than  the  standard ; which  he  passes  through 
the  machine,  to  test  its  accuracy  every  morning.  In 
London,  the  machines  are  driven  by  steam,1  and  in 
Dublin  by  a weight.  If  they  are  driven  by  hand,  it 

should  be  a steady  one. 

At  No.  45,  in  the  Appendix,  will  be  found  a 
drawing  and  explanation  of  the  instrument  used  at 
the  Bank  of  England  for  cutting  light  sovereigns. 

A remark  may  here  be  made  in  reference  to  many 
of  the  articles  which  have  been  mentioned,  viz.,  that 


1 See  Appendix  of  Plates,  No.  44. 
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they  must  be  attended  to — that  care  must  be 
bestowed  upon  them,  or  they  had  better  not  be 
introduced.  How  frequently  is  it  the  case  that 
excellent  mechanism  is  rendered  wholly  useless  by 
ignorance  or  mismanagement ; indeed,  the  most 
useful  and  the  best  adapted  instruments  usually 
require  the  most  constant  care. 

It  is  suggested  that  some  one  of  intelligence  in  an 
establishment  should  be  empowered  to  do  the  needful 
in  small  matters  of  renewal  and  repair,  and  that 
every  porter  in  a bank  or  office  should  not  only 
possess  an  oil  bottle  but  know  how  to  use  it. 

Injury  to  scales  most  frequently  arises  from  their 
being  overweighted,  and  when  once  strained,  their 
delicacy  can  never  be  entirely  restored.  It  is 
desirable  that  a strong  pair  should  be  provided  for 
weighing  silver,  so  that  in  the  event  of  a cashier 
finding  himself  £5  short  after  telling  up  £100  bags, 
he  may  not  be  tempted  as  a check  upon  his  accuracy 
in  counting,  to  weigh  £200  in  silver,  with  a pair  of 
scales  intended  only  for  400  sovereigns ; when  pro- 
bably, unless  the  chains  give  way,  a damage  will  be 
sustained  which  five  pounds  cannot  remedy. 

Every  effort  should  be  made  to  satisfy  the  public 
that  all  due  care  is  used  in  weighing  coin.  To  this 
end,  not  only  should  the  best  scales  be  procured,  but 
weights  of  glass  also,  tested  with  the  greatest  nicety. 
By  this  means  the  nearest  approach  to  accuracy  may 
be  obtained ; we  say  the  nearest  approach,  because 
perfect  accuracy  in  weighing  is  an  object  not  to  be 
achieved.  44  The  perfect  weight  and  the  just  balance 
do  not  belong  to  man.” 
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« There  are,  and  always  have  been,  great  difficulties 
attendant  upon  the  operation  of  weighing;  and  these, 
of  course,  increase  as  accuracy  becomes  more  and 
more  desirable.  The  balance  possessed  by  the  Royal 
Society,  with  a 1000  grains  in  each  scale,  will  be 
sensibly  affected  by  the  1000th  of  a grain  that  is  to 
say,  with  one  millionth  part  of  the  mass  to  be  weighed, 
but  within  that  amount  it  is  liable  to  erroi.  Ihe 
balance  made  by  Mr.  Bate,1  now  in  use  at  the  Bank 
for  testing  weights,  with  120  grains  in  each  scale,  is 
sensibly  affected  by  the  10,000th  of  a grain  or  one 
million  two  hundred  thousandth  part  of  the  whole 
mass  to  be  weighed;  yet  it  would  be  liable  to  error 
within  that  amount.  An  approach  to  accuracy  is, 

therefore,  all  that  can  be  hoped  for. 

The  price  of  Mr.  Cotton’s  “Automaton”  above 
referred  to,  is  certainly  very  high,  and  allowing  foi 
deterioration,  repairs,  and  interest  of  money,  it  may 
be  reckoned  at  not  less  probably  than  twenty  pounds 
a year;  many,  therefore,  must  be  content  with  modi- 
fications of  the  present  principle ; and  as  improvements 
are  suggested  by  the  scales  exhibited,  by  which  some 
of  the  objections  to  the  common  kinds  may  be  lessened 
or  removed,  it  will  be  well  to  refer  to  them.  The 
complete  enclosure  of  the  whole  in  a glass  case,  as  is 
done  with  testing  scales  and  assay  balances,  would, 
for  the  purpose  of  weighing  gold,  be  quite  impossible , 
but  the  evils  arising  from  currents  of  air  may  be 
materially  lessened,  by  so  protecting  five  sides  out  of  the 
six;  this  glazed  frame  might  stand  on  the  farther  side 
of  the  counter,  and,  running  on  slides  or  wheels,  be 
drawn  readily  towards  the  cashier  when  required,  and 

1 See  Appendix  of  Plates , No.  43. 
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at  night  a little  blind  might  be  pulled  down,  to 
prevent  the  entrance  of  dust. 

M.  L.  Reimann,  of  Berlin,  exhibits  some  delicate 
scales,  and  one  set  is  provided  with  a screw,  by  which 
they  are  raised,  thus  ensuring  greater  steadiness  than 
can  be  obtained  by  the  application  of  the  hand  to  the 
lever;  but  much  gentleness  of  touch  is  acquired  by 
Practice,  and  those  with  a little  wheel  and  lever;  the 
pressure  being  communicated  through  a sliding  bar, 
are  perhaps  the  best  in  use. 

Lelune  and  Co.,  of  Berlin,  also  exhibited  some 
beautiful  specimens,  with  an  index  at  the  bottom. 

In  the  use  of  scales,  the  silk  cords  are  very  much 
m the  way,  and  frequently  by  striking  them,  a 
lotatoiy  motion  is  given  to  the  pans,  incompatible 
with  piecision  or  exactitude.  Perhaps  the  “balance’’ 
action  might  be  preferable,  made  to  work  “ flush,”  or 
level  with  the  counter,  thus  dispensing  with  the 
stiings.  The  balance1  exhibited  by  Beranger  and  Co., 
the  patent-right  of  which  for  England  has  been  pur- 
chased b}  Pooley  and  Son,  seems  well  adapted  to  this 
purpose,  on  account  of  its  delicacy.  The  patentees 
are  making  one,  with  some  little  modification,  for 
Messrs.  Cunliffe,  Brookes,  and  Co.,  of  Manchester. 
The  working  parts  being  concealed  beneath  the  table, 
would  be  protected  from  injury,  and  a cover  put  over 
the  scale  pans  at  night,  would  effectually  keep  them 
fiom  dust,  &c.  In  this  way  the  counter  might  be 
disencumbered  of  the  awkward  appearance  of  several 
beams  and  chains,  and  the  view  over  the  bank  be  left 
clear,  whilst  convenience  might  be  found  in  the  scale 
or  basin  being  free  and  perfectly  loose  to  handle. 

1 See  Appendix  of  Plates , No.  47. 
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The  price  is  from  £12  to  £18,  according  to  the  size. 
On  account  of  the  increased  number  of  “ bearings,” 
perhaps  Beranger’s  principle  is  not  so  well  adapted 
for  very  fine  weighing,  but  considering  the  constant 
wear  to  which  they  are  exposed,  these  might  really 
he  better  suited  for  practical  purposes  than  those 

adjusted  with  greater  nicety. 

In  conversation  with  Messrs.  Niclioll  and  Co.,  a 
short  time  since,  it  was  suggested  that  the  incon- 
venience of  cords  might  be  removed,  and  great  facility 
in  the  weighing  of  individual  coins,  might  be  attained 
by  the  construction  of  a balance,  with  one  side 
forming  a little  upright  pillar,  something  less  in 
diameter  than  the  coin  to  be  weighed,  upon  which 
the  pieces  might  be  placed  in  rapid  succession  by  one 
hand,  and  be  removed  by  the  other.  This  plan  would 
obviate  many  difficulties  attending  the  use  of  scales. 
Messrs.  Nicholl  at  once  remembered  having  made  an 
instrument  answering  somewhat  to  this  desciiption, 
more  than  twenty  years  ago,  for  the  Finsbury  Savings 
Bank,  Bloomfield  Street,  Moorfields. 

An  improvement  which  could  he  adapted  to  these 
balances,  and  which  might  rectify  the  errors  arising 
from  an  occasional  failure  of  sight,  is  suggested  by 
the  position  of  the  index  rod,  in  the  assay  and  testing 
scales  exhibited.  In  all  of  these,  the  rod  is  brought 
from  the  beam  downwards,  and  the  index  plate  is 
fixed  to  the  bottom  of  the  pillar.  For  gold  weighing 
the  pointing  rod  is  always  put  above  the  beam,  so 
that  at  each  action  the  eye  has  to  quit  the  pan,  and 
be  raised  to  the  top ; this  is  very  fatiguing,  and  no 
advantage  whatever  seems  to  be  gained  by  it;  but  the 
evil  attending  it  is,  that  the  eye  is  wearied,  and  the 
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exact  position  of  the  pan  is  frequently  missed  in 
placing  the  coin  upon  it,  thus  causing  vibration,  and 
the  equipoise  is  consequently  lost. 

The  importance  of  an  index  and  pointing  rod  at 
the  bottom  of  the  pillar  was  suggested  to  Nicholl 
and  Co.,  who  exhibited  a very  superior  balance  con- 
structed in  this  way,  with  indicating  dial  half  way 
down,  though  not  intended  for  weighing  coin,  and 
they  have  now  just  brought  out  some  new  Bankers’ 
Sovereign  Weighing  Scales,1  which  are  certainly 
executed  in  a highly  creditable  manner.  They 
have  two  “ sight  holes,”  one  above  and  one  below, 
and  are  composed  principally  of  polished  steel.  Tt 
has  been  discovered,  however,  that  the  long  needle 
is  somewhat  attracted  by  the  large  surface  of  steel, 
and  in  future  it  might  be  found  better  to  substitute 
brass  or  gun  metal  for  the  sight  holes  and  cheeks, 
leaving  only  the  beams  and  centres  made  of  steel. 
I he  pans  are  round  as  usual,  but  a triangular  shape 
could  easily  be  substituted  if  preferred.  They  are 
made  to  turn  with  one-tenth  of  a grain,  this  being 
deemed  sufficiently  exact,  as  the  scales  are  found 
moie  dui able  than  when  adjusted  with  greater 
delicacy.  Chambers  and  Co.  intend  shortly  to  pro- 
duce something  of  the  same  kind  for  bankers’  use. 

De  Grave  and  Co.,  were  also  exhibitors  in  this 
department,  and  a letter  balance  of  their  manufacture 
deserves  notice  in  this  place;  this  method  of  letter 
weighing  seems  far  preferable  to  that  in  ordinary 
use:  the  letters  being  of  various  shapes  and  sizes,  are 
not  conveniently  placed  within  the  cords  of  a scale- 
still  less  so  upon  the  plates  with  a single  suspending 

1 See  Appendix  of  Plates,  No.  46. 


PRIZE  ESSAY. 


198 

rod;  the  balance  surface,  on  the  other  hand,  admits  of 
any  thing  being  placed  upon  it,  of  whatever  shape, 
and,  having  no  oscillating  motion,  the  packet  is  not 
in  danger  of  falling  off. 


DECIMAL  BALANCES. 

Much  time  and  {trouble  would  be  saved  by  the  use 
of  decimal  balances,  of  which  M.  A.  Broemel  is  an 
excellent  maker.  He  says  that  4620  patent  weighing 
machines  have  been  made  at  his  establishment  in  the 
course  of  eighteen  years:  one  beautifully  executed 

little  decimal  balance,  which  was  stated  to  weigh 
100 lbs.  (of  course  with  a 10 lbs.  weight)  is  very 
deserving  of  attention,  ihis  would  be  just  the  thing 
for  bankers’  counters;  price  £5  5s.;  and  with  it, 
the  weighing  of  gold  in  bulk  would  be  greatly 
expedited.  For  instance,  in  weighing  1000  sove- 
reigns, it  is  usual  to  count  100  first;  then  follow 
three  sliiftings  from  scale  to  scale,  and  four  weighings, 
or  if  you  begin  with  the  100  sovereigns  weight, 
then  five  weighings  and  four  shiftings  are  requiied , 
whereas  with  the  decimal  balance,  the  opeiation  is 
performed  by  once  raising  the  scale,  with  the  100 
sovereign  weight  on  the  one  side,  and  the  gold  on  the 
other.  This  would  do  very  well  for  full  weight  gold. 

The  weighing  of  gold  has  recently  assumed  greater 
importance,  from  the  discovery  of  the  novel  fraud,  of 
which  the  public  have  been  recently  informed  by  the 
courtesy  of  Messrs.  Adam  Spielmann  and  Co.  ibis 
consists  in  the  coining  of  Victoria  sovereigns  of  the 
same  size  as  the  genuine,  but  of  inferior  gold ; being 
well  executed,  they  can  he  detected  only  by  the  weight. 
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“ Upon  assaying  them,  they  are  found  to  be  of  what  is 
termed  ‘ fifty-five  shillings  gold,’  the  weight  4 dwts. 
4 grains,  consequently  their  intrinsic  value  is  15s.  7^d. ; 
they  are  composed  of  red  gold,  and  coloured  to  repre- 
sent the  regular  issue.  The  readiest  way  of  detecting 
them  is  to  weigh  them  against  the  genuine  coin.” 

Victoria  sovereigns  are  also  in  circulation,  of  the 
same  diameter  as  those  from  the  Mint,  and  of  as 
good  gold,  but  thinner,  their  value  being  17s.  8d., 
and  weight  4 dwts.  1 3 grains. 

In  addition  to  these,  half-sovereigns  and  sovereigns 
are  current  of  less  than  the  proper  diameter,  having 
been  diminished  in  value  by  being  ground  round  the 
edges,  after  which  they  have  been  remilled  to  deceive 
the  eye. 


DECIMAL  CURRENCY. 

Although  the  foregoing  pages  refer  to  one  or  two 
minor  arrangements,  by  which  the  labour  of  the 
counter  and  the  desk  may  be  in  some  degree 
diminished,  yet  the  advantages  to  be  so  obtained 
sink  into  utter  insignificance,  when  compared  with 
the  importance  of  simplifying  the  relative  proportions 
subsisting  between  the  different  coins,  in  which  our 
accounts  are  kept,  and  our  exchanges  made. 

Some  fifteen  years  ago,  a commission  was  appointed, 
consisting  of  the  Astronomer  Royal,  and  eight  other 
members  of  scientific  bodies,  to  consider  this  subject. 
They,  in  their  report,  urged  the  advantage  and  facility 
of  establishing  the  Decimal  plan,  it  being  only 
necessary  to  make  a 2s.  coin,  and  make  the  farthing 
the  1000th  part  of  a pound,  instead  of  the  960th  part 
as  at  present. 
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Since  that  time  several  propositions  have  been 
made,  mostly  founded  upon  the  principle  of  retaining 
the  present  sovereign  as  the  integer  of  account, 
and  making  the  farthing  or  “cent”  (more  properly 
“ mille”)  current  at  1000  to  the  pound. 

A most  important  step  has  recently  been  taken  in 
this  direction,  by  the  issue  of  the  new  florin,  the  only 
new  silver  coin  absolutely  required.  All  that  now 
remains  to  be  done  with  reference  to  the  present 
coins,  is  to  alter  to  a very  slight  extent  the  denomi- 
nation of  our  copper  money,  which  is  much  worn  and 
requires  to  be  renewed.  By  this  means  the  mode  of 
stating  our  accounts  will  be  very  little  altered,  the 
present  arrangement  and  values  will  remain,  and  the 
existing  habits  and  customs  of  the  people,  will  not  be 
interfered  with,  beyond  what  is  absolutely  necessary. 

The  following  letter,  in  which  this  subject  is 
discussed,  was  addressed  by  the  Liverpool  Chamber 
of  Commerce  to  the  Rt.  Hon.  the  President  of  the 
Board  of  Trade : — 

“ Chamber  of  Commerce , 

11  Liverpool,  1 1th  November,  1852. 

« SIR The  Council  of  this  Chamber,  feeling  the  great  impor- 

tance of  adopting  a Decimal  Currency,  most  respectfully  beg  to 
call  your  attention  to  the  subject.  It  would  greatly  facilitate  all 
calculations,  the  keeping  of  accounts,  save  labour,  and  decrease 
the  chances  of  mistakes ; and,  since  the  florin  has  come  into 
circulation,  it  would  materially  assist  its  adoption.  The  Council 
think  it  desirable  not  to  disturb  the  existing  habits  and  customs  of 
the  people,  by  the  alteration  of  names  or  weights  of  coins,  farther 
than  is  essential  to  the  complete  adoption  of  the  Decimal  system. 
It  would  be  necessary  to  call  in  our  present  worn-out  copper  coin, 
and  replace  it  with  a new  coinage ; and  it  would  be  desirable  that 
each  piece,  silver,  or  copper,  hereafter  coined,  should  have  its 
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value  marked  on  it  in  Cents.  Then  ofir  table  of  comparative  value 
would  stand  thus  : — 


A Sovereign 

1 —  Half-Sovereign 

2 —  A Crown  

3 —  Half-Crown  

A Florin  

4 —  Shilling  

5 —  Sixpence  

6 —  Fourpence 

7 —  Threepence  

8—  Penny  

Cent,  1-oth  of  a Penny  


• • • 


• • • 


• • • 


• • • 


1000  Cents. 


500 

250 

>> 

125 

100 

50 

25 

>> 

16f 

12* 

5 

>> 

1 

55 

“It  will  be  perceived  that  the  two  small  silver  pieces,  3d  and 
4d.,  cannot  pass  for  any  number  of  farthings,  with  a relative  value 
to  other  pieces,  without  taking  into  view  their  fractional  parts; 
but,  as  no  practical  difficulty,  as  the  Council  is  informed,  has  been 
found  in  the  United  States  by  having  in  circulation  and  12* 
cent  pieces,  it  is  presumed  that  half,  and  two  thirds  of  a farthing 
would  not  be  any  serious  difficulty  in  the  way  of  the  3d.  and  4d. 
pieces  circulating  here.  These,  it  is  believed,  are  not  very  nume- 
ious,  and  any  new  small  silver  coins  can  be  made  to  contain  an 
exact  number  of  farthings  without  a fraction. 

“ With  respect  to  the  penny,  to  make  all  work  decimally,  ten 
would  represent  a shilling,  but  to  have  the  same  weight  of  copper 
in  them  as  is  now  contained  in  twelve  pence.  Those  copper 
coins  are  mere  government  tokens,  not  current  anywhere  but  in 
Great  Britain,  and  the  weight  should  always  be  a little  under  the 
commercial  value  of  copper,  to  prevent  their  being  melted  down 
for  home  use  or  exportation,  but  exchangeable  for  gold  and  silver 
The  value  of  all  coins  to  be  regulated  by  the  cents  marked  on 
them,  or  for  what  they  are  authorized  to  pass. 

“ Having  thus  arranged  our  coins  decimally,  by  which  our 
Accounts  are  to  be  kept,  in  Sovereigns,  Florins,  and  Cents,  our 
present  books  would  require  no  different  arrangement  in  ruling 
&c.  The  coins  numbered  1 to  8 would  not  enter  into  the  keeping 
of  accounts  at  all,  but  be  very  useful  in  making  change.  In  no 
case,  if  the  proposed  system  is  adopted,  can  you  have  more  than 
one  figure  to  represent  florins,  and  two  for  cents. 
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“To  give  an  example,  thus  9 florins  99  cents  in  shillings, 
pence  and  farthings,  would  stand  19s.  llfd  — six  figures  in  place 
of  three.  In  order  to  multiply  9 florins  99  cents  by  10,  it  is 
merely  necessary  to  add  a cypher,  and  it  stands  thus  : 9 pounds, 

9 florins,  and  90  cents.  In  many  large  calculations  the  saving  of 
labour  would  be  quite  as  great.  It  would,  with  a little  practice, 
simplify  the  calculation  of  the  Import  Duties  and  Taxes,  and  the 
Council  hope  it  would  lead  to  the  decimalizing  of  our  Weights  and 
Measures,  which  are  in  a most  unsatisfactory  state.  Those  changes 
would  greatly  simplify  all  our  money,  weight,  and  measure  arrange- 
ments, and  be  a great  boon  to  the  country. 

“ This  Chamber  is  not  in  a position  to  know  what  steps  would 
be  necessary  to  carry  out  their  views,  if  adopted,  but  presumes 
that  a proclamation,  stating  the  exchangeable  value  of  each  piece 
in  cents,  would  be  all  that  is  necessary ; and,  after  a time  named, 
that  no  accounts  could  be  proved  in  a Court  of  Justice,  as  legal 
accounts,  unless  kept  in  sovereigns,  florins,  and  cents.  This 
would  induce  a speedy  change  of  our  present  imperfect  system. . 

“ Trusting  that  the  subject  will  .meet  with  that  early  attention 
which  the  importance  attached  to  it  by  this  Chamber  claims, 

“ I have  the  honour  to  be,  Sir, 

“Your  most  obedient  Servant, 

(Signed)  “HUGH  HORNBY,  President.” 

To  the  Right  Hon.  the  President  of  the  Board  of  Trade. 

Another  proposal  is  to  have,  instead  of  the  smaller 
silver  coins  below  6d.,  a copper  coin  of  ten  cents,  and 
another  of  five  cents.  The  ten  cent  piece,  however, 
would  be  found  a most  cumbrous  coin,  as  any  one 
must  feel  who  has  carried  in  his  pocket  any  of  the 
old  two-penny  tokens,  and  it  must  be  remembered 
that  this  would  be  still  larger.  Perhaps  the  three- 
penny silver  piece  would  be  more  useful,  and  if  these 
were  coined  in  adequate  amount,  the  present  very 
awkward  and  troublesome  four-penny  piece  might  be 
well  dispensed  with,  as  irreconcileable  with  the 
Decimal  arrangement;  the  three-penny  silver  coin 
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being  tolerated  and  retained,  if  thought  sufficiently 
important,  by  adding  a two-and-a-half  cent  copper 
piece,  five  of  which  would  exchange  for  it.  We 
should  thus  have  coins  decimally  related,  and  as 
nearly  as  possible  according  with  those  at  present 
used. 

In  consequence  of  this  letter,  and  of  other  influ- 
ential movements,  a Select  Committee  was  appointed 
on  the  11th  of  April  last,  upon  the  motion  of 
Mr.  W.  Brown,  to  take  into  consideration  and  report 
to  the  House  the  practicability  and  advantage,  or 
otherwise,  that  would  arise  from  adopting  a Decimal 
System  of  coinage.  The  Committee  held  fourteen 
meetings,  at  which  evidence  was  received  from 
gentlemen  both  theoretically  and  practically  qualified 
to  judge  of  this  important  subject.  The  result  has  been 
the  publication  of  an  interesting  and  valuable  report, 
from  which  the  following  are  extracts,  and  which 
it  is  hoped  will  bring  about  this  desirable  alteration. 

“ The  concurrent  testimony  of  the  various  witnesses  is  to  the 
effect  that  the  adoption  of  a Decimal  system  would  lead  to  greater 
accuracy,  would  simplify  accounts,  would  greatly  diminish  the 
labour  of  calculations  (to  the  extent  of  one-half,  and  in  some  cases 
four-fifths,  according  to  Professor  De  Morgan,  who  has  made  the 
question  his  especial  study,)  and,  by  facilitating  the  comparison 
between  the  coinage  of  this  country,  and  other  countries  that  have 
adopted  the  Decimal  system,  would  tend  to  the  convenience  of  all 
those  who  are  engaged  in  exchange  operations,  of  travellers  and 
others.  An  important  benefit  would  be  derived  in  several  depart- 
ments of  the  public  service,  and  in  every  branch  of  industry,  from 
the  economy  of  skilled  labour  which  would  result  from  the  pro- 
posed change ; at  the  same  time  that  the  education  of  the  people 
generally  would  be  much  facilitated  by  the  introduction  into  our 
schools  of  a system  so  directly  calculated  to  render  easy  the 
acquirement  of  arithmetic. 
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*<  Dr.  Bowring  explained  to  the  Committee  the’  Decimal  system 
that  obtains  in  the  vast  empire  of  China,  and  produced  an  instru- 
ment, a description  of  abacus , there  called  the  ‘Swan  Pan.’  That 
instrument  shows  the  ease  with  which  a Decimal  system  may  be 
applied,  and  the  great  advantages  which  it  confers,  as  is,  in  fact, 
practically  proved  by  the  extraordinary  facility  with  which 
Chinese  boys  make  any  arithmetical  calculations. 

a Professor  De  Morgan  mentions  that  many  teachers,  as  well  as 
himself,  always  use  the  Decimal  system  in  actual  teaching,  by 
giving  their  pupils  a short  rule  for  transposing  the  common  money 
calculations  into  the  Decimal  form,  and  then,  when  the  answer  is 
obtained,  re- transferring  them  to  pounds,  shillings,  and  pence. 
The  great  waste  of  time  entailed  by  its  being  necessary  to  perform 
these  operations  of  transfer  and  re-transfer,  in  addition  to  the 
calculation  itself,  is  obvious ; and  yet  the  advantage  of  the  Decimal 
system  is  found  to  be  so  great,  that,  for  the  sake  of  employing  it, 
it  is  worth  while  to  incur  the  extra  labour  of  those  operations. 

“The  first  question  to  be  decided  is,  what  shall  be  the  unit  of 
the  new  system  of  coinage ; and  your  Committee  have  no  hesitation 
in  recommending  the  present  pound  sterling.  Considering  that 
the  pound  is  the  present  standard,  and  therefore  associated  with  all 
our  ideas  of  money  value,  and  that  it  is  the  basis  on  which  all  our 
exchange  transactions  with  the  whole  world  rest,  it  appears  to  your 
Committee,  that  any  alteration  of  it  would  lead  to  infinite  compli- 
cation and  embarrassment  in  our  commercial  dealings ; in  addition 
to  which  it  fortunately  happens,  that  its  retention  would  afford  the 
means  of  introducing  the  Decimal  system  with  the  minimum  of 
change.  Its  tenth  part  already  exists  in  the  shape  of  the  florin  or 
two  shilling  piece,  while  an  alteration  of  four  per  cent,  in  the 
present  farthing  will  serve  to  convert  that  coin  into  the  lowest 
step  of  the  Decimal  scale  which  it  is  necessary  to  represent  by 
means  of  an  actual  coin,  viz.,  the  thousandth  part  of  a pound.  To 
this  lowest  denomination  your  Committee  purpose,  in  order  to 
mark  its  relation  to  the  unit  of  value,  to  give  the  name  of  mil. 
The  addition  of  a coin  to  be  called  a cent,  of  the  value  of  ten  mils, 
and  equal  to  the  hundredth  part  of  the  pound,  or  the  tenth  part  of 
the  florin,  would  serve  fo  complete  the  list  of  coins  necessary  to 
represent  the  monies  of  account,  which  would  accordingly  be 
pounds,  florins,  cents,  and  mils.’ 
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In  considering  the  practical  difficulties  in  the 
way  of  the  carrying  out  this  measure,  the  most 
important  obstacles  are  those  connected  with  the 
readjustment  of  obligations  expressed  in  the  penny, 
by  receipts  in  which  coin,  various  portions  of  the 
public  revenue  are  in  great  part  raised.  The  case  of 
the  penny  postage  is  the  most  important.  Several  of 
the  witnesses  recommended  that  a rate  of  4 mils,  or 
the  25~oth  part  of  a pound,  should  be  substituted, 
involving  a loss  of  4 per  cent,  amounting  probably  to 
£100,000  of  the  post  office  revenue.  The  alternative 
would  be  the  charge  of  5 mils,  or  ^oth  part  of  a 
pound : this  would  be  a loss  to  the  payer  of  20  per 
cent.  It  is  however  admitted  that  the  establishment 
of  a rate  of  5 mils  would  be  convenient,  as  representing 
an  aliquot  part  of  the  coins  of  a higher  denomination 
in  the  proposed  Decimal  scale,  and  that  that  rate 
would  probably  have  been  adopted,  had  a Decimal 
system  of  coinage  been  in  existence  at  the  time  when 
a uniform  postage  was  established. 

An  annual  profit  would  arise  to  the  revenue  by 
this  slight  increase,  amounting  to  half  a million 
sterling,  which  would  receive  farther  additions  from 
the  same  rate  being  charged  upon  receipt  and  draft 
stamps.  It  is  probable  that  but  very  little  difference 
would  be  found  in  the  number  of  stamps  used, 
whether  a penny  or  five  farthings  be  charged.  The 
larger  amount  being  so  extremely  small,  considering 
the  value  of  the  service  rendered,  that  in  nine  cases 
out  of  ten,  the  expense  of  a single  postage  is  not 
taken  into  account  at  all,  in  the  question  as  to 
whether  a letter  shall  or  shall  not  be  written.  At 
the  same  time,  a reduction  may  easily  be  effected 
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upon  the  charge  for  letters  above  the  half  ounce 
weight,  corresponding  in  some  degree  with  the 
valuable  facilities  recently  afforded  for  the  cheap 

conveyance  of  printed  papers. 

Any  possible  discontent  which  might  be  occasioned 
by  an  addition  to  the  present  rate,  such  as  the  adoption 
of  a charge  of  five  mils,  would  probably  be  removed,  if 
the  public  could  receive  as  a compensation,  the  long 
desired  advantages  of  “ Ocean  Penny  Postage.” 

« As  respects  the  coins,  it  will  be  necessary  to  withdraw  from 
circulation  certain  of  the  coins  at  present  in  use,  and  to  substitute 
in  their  place  certain  other  coins,  having  reference  to  the  Decimal 
scale,  before  the  Decimal  system  can  be  considered  as  fully  de- 
veloped. Your  Committee  contemplate  the  retention  under  any 
circumstances,  of  the  present  sovereign  (1000  mil,)  half-sovereign 
(500  mils,)  florin  (100  mils,)  and  shilling  (50  mils,  or  5 cents.) 
The  present  sixpence,  under  the  denomination  of  25  mils,  might 
be  retained,  and  the  crown,  or  piece  of  250  mils,  of  which  few  are 
in  circulation,  need  not  be  withdrawn.  On  the  other  hand,  it  wil 
be  desirable  to  withdraw  the  half-crown,  and  the  threepenny  and 
fourpenny  pieces,  which  are  inconsistent  with  the  Decimal  scale. 

“ With  regard  to  the  coins  not  in  actual  existence  at  present, 
but  which  it  will  be  necessary  eventually  to  introduce,  it  appears 
that  copper  coins  of  one,  two,  and  five  mils,  and  silver  coins  of 
twenty  and  ten  mils,  will  be  required,  to  which  should  be  added 
such  others  as  experience  may  show  to  be  desirable.  It  is 
important,  however,  to  bear  in  mind,  that  the  smaller  the  number 
of  coins  with  which  it  is  practicable  to  effect  purchases  and 
exchanges,  the  better. 

“Your  Committee  feel  that  a certain  period  of  preparation, 
destined  to  facilitate  the  transition  from  the  present  to  the  new 
system,  is  indispensable.  During  such  a transition  period,  various 
measures  should  be  adopted  with  a view  to  prepare  the  way  for 
ulterior  changes,  and  to  create  in  the  public  mind  a desire  for 
their  completion.  Several  of  the  proceedings  on  the  part  of  Her 
Majesty’s  Mint,  which  would  ultimately  become  necessary,  might 
be  adopted  at  the  present  time,  without  introducing  any  elements 
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inconsistent  with  the  existing  system  of  coinage  and  accounts. 
Your  Committee  believe  that  no  unnecessary  delay  should  prevent 
the  full  introduction  of  the  Decimal  system,  and  they  recommend 
that  the  necessary  preparatory  measures  should  be  entered  on  at 
the  Royal  Mint  as  soon  as  possible. 

“ As  respects  the  means  to  be  employed  for  preparing  the  public 
for  the  introduction  of  the  new  system,  your  Committee  would 
refer  to  the  very  valuable  and  detailed  evidence  on  the  point,  given  by 
the  Master  of  the  Mint,  the  Astronomer  Royal,  Professor  De  Morgan, 
and  General  Pasley.  Your  Committee  recommend  that  all  the 
silver  money  hereafter  coined  should  have  their  value  in  mils  marked 
upon  them,  in  order  that  the  public  might,  at  the  earliest  possible 
period,  associate  the  idea  of  that  system  with  their  different  pecu- 
niary transactions.  They  further  recommend  that  all  the  copper 
coins  that  may  be  issued  under  the  Decimal  system  should  also 
have  their  value  in  mils  similarly  marked  upon  them.  They  think 
that  it  would  tend  to  familiarise  the  public  with  the  new  system  of 
account,  if  some  of  the  papers  submitted  to  Parliament,  and  most 
generally  referred  to,  were  exhibited  in  the  Decimal  as  well  as  the 
ordinary  form. 

“ The  attention  of  your  Committee  has  been  incidentally  directed 
in  the  course  of  their  inquiries,  to  the  advantage  of  applying  the 
Decimal  system  to  weights  and  measures,  as  well  as  to  coinage. 
This  being  a question  not  embraced  in  their  Order  of  Reference, 
your  Committee  do  not  feel  themselves  in  a position  to  do  more 
than  express  their  sense  of  the  importance  of  further  inquiry  into 
that  interesting  subject. 

“ In  conclusion,  your  Committee,  having  well  weighed  the 
comparative  merits  of  the  existing  system  of  coinage,  and  the 
Decimal  system,  and  the  obstacles  which  must  necessarily  be  met 
with,  in  passing  from  one  to  the  other,  desire  to  repeat  their  decided 
opinion  of  the  superior  advantages  of  the  Decimal  system,  and  to 
record  their  conviction  that  the  obstacles  referred  to  are  not  of  such 
a nature,  as  to  create  any  doubt  of  the  expediency  of  introducing 
that  system,  so  soon  as  the  requisite  preparation  shall  have  been 
made  for  the  purpose,  by  means  of  cautious,  but  decisive  action  on 
the  part  of  the  Government. 

“ They  believe  that  the  necessary  inconvenience  attending  a 
transition  state  will  be  far  more  than  compensated  by  the  great  and 
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permanent  benefits  which  the  change  will  confer  upon  the  public  of 
this  country,  and  of  which  the  advantages  will  be  participated  in 
to  a still  greater  extent  by  future  generations.” 

“ 1st  August,  1853.” 

The  publication  of  this  Report  has  led  to  much 
useful  correspondence  and  discussion.  “ One  of  the 
Witnesses”  in  a letter  to  the  Times  of  the  31st  of 
August,  says : — 

“ Nothing  ought  more  strictly  to  be  avoided  than  the  introduction 
of  new  silver  coins  not  actually  wanted,  which  give  much  needless 
trouble,  as  all  bankers  can  testify ; and  especially  would  this  be  felt 
when  such  coins  do  not  all  follow  the  same  rule  as  to  their  mode  of 
sub-division.  Before  they  could  be  counted,  a classification  must 
be  made  into  those  coins  divisible  by  halves  and  others  divisible  by 
fifths.  The  truth  is,  we  need  not  interfere  with  our  silver  coinage 
in  any  way,  but  by  subtraction  of  the  half-crowns  and  fourpennies. 
The  public  would  have  no  novelty  except  as  regards  copper 
money.” 

“Another  of  the  Witnesses”  in  answering  the 
objections  which  have  been  raised  against  the  pound 
as  a basis,  says : — 

« The  question  now  under  discussion  is  between  the  pound  and 
the  florin.  Choose  the  pound,  and  the  florin  appears  as  .1/.,  or 
one-tenth  (of  a pound) ; choose  the  florin,  and  the  pound  appears 
as  ten  florins.  A person  who  wishes,  in  the  first  case,  to  make  the 
silver  character  of  the  sum  very  visible,  will  write  O.U.— that  is, 
will  show  his  pounds  column  to  be  blank. 

“ I say,  this  question  will  settle  itself.  I will  first  show  that  a 
similar  question  has  settled  itself.  Our  legal  denominations  are 
pounds,  shillings,  pence,  farthings.  If  a tradesman  send  me  in  his 
bill,  2493  pence,  he  will  not  be  able  to  recover.  The  County 
Court  judge  will  make  him  do  two  division  sums,  and  will  allow 
him  no  costs ; if,  indeed,  he  do  not  nonsuit  him  altogether.  If  he 
will  not  find  out  that  his  demand  is  £10  7s.  9d.,  the  law  will  not 
make  me  find  it  out  for  him  ; he  must  (at  least  above  40s.,  for  so  far, 
I believe,  does  legal  tender  of  silver  go,)  tell  me  the  pounds,  if  there 
be  pounds.  But,  when  the  bill  is  not  so  high  as  a pound,  he  will  not 
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be  compelled  to  show  a pounds  column  in  blank.  The  shilling  will 
in  that  case  be  his  principal  and  highest  coin  of  account ; as  much  so 
as  if  there  were  no  pound  in  existence.  Neither  will  the  existence, 
of  a pound  cause  him  the  slightest  inconvenience.  A greengrocer 
supplying  a small  private  family  with  common  vegetables,  and  paid 
weekly,  has  now  no  more  to  do  with  the  pound  in  his  bills  than  if 
it  did  not  exist.  And  thus  we  may  say  that,  for  many  purposes, 
the  shilling  is  already  the  highest  coin  of  account ; and  that  when 
it  ought  to  be  so,  the  existence  of  the  pound  is  no  hindrance  to  its 
being  so. 

“ In  like  manner,  only  with  greater  ease,  the  pound  and  florin 
question  will  find  its  level  from  the  very  beginning.  A dot  sepa- 
rates the  coins  we  are  speaking  of,  from  the  fractions  of  that  coin. 
Thus  a pound  being  ten  florins,  a florin  ten  cents,  a cent  ten  mils, 
123.456  pounds  is  1234.56  florins,  which  is  12345.6  cents,  which 
is  123456  mils.  And  if  a coin  of  a hundred  sovereigns  were 
called  a John  Bull,  the  above  would  be  1.23456  John  Bulls,  where 
the  two,  which  at  first  meant  twenty  pounds,  now  means  two- 
tenths  of  a John  Bull.  A single  mil  is,  in  pounds,  .001,  or  one- 
thousandth;  a cent,  .01,  or  one-hundredth;  a florin,  .1,  or  one- 
tenth. 

“ The  manner  in  which  the  decimal  point  is  to  be  placed,  depends 
solely  upon  the  denomination  chosen;  and,  without  any  effect  upon 
arithmetical  processes,  each  person  may  choose  his  own  denomina- 
tion. All  that  is  wanted  is  that  he  should,  in  some  conspicuous 
place,  state  the  name  of  the  coin  by  which  he  reckons.  I suppose 
the  Act  of  Parliament  will  not  make  one  particular  place  of  the 
decimal  point  obligatory.  In  this  case  a tradesman’s  bill  will  be 
equally  in  rule,  as  it  will  certainly  be  equally  intelligible,  in  which- 
ever of  these  four  ways  the  items  are  set  down  : — 


Pounds. 

Florins. 

Cents. 

Mils. 

£. 

FIs. 

Cts. 

Mils. 

1.243 

12.43 

124.3 

1243 

1 

. 2 . 

4 

. 3 

2.107 

21.07 

210.7 

2107 

2 

. 1 . 

0 

. 7 

4.016 

40.16 

401.6 

4016 

4 

• o . 

1 

. 6 

7.366 

73.66 

736.6 

7366 

* 7 

. 3 . 

6 

. 6 

“ If  a tradesman  were  to  sue  in  mils,  the  judge  need  not  send  him 
back,  for  both  he  and  the  defendant  can  read  off*  in  pounds  at 

* This  column  is  added  to  the  original  letter. 
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sight.  There  is  a story  told  of  an  objection  to  a deed  pro- 
duced in  court,  because  it  was  styled  an  indenture,  and  was  not 
indented.  The  j udge,  it  is  said,  took  a pair  of  scissors,  and  indented 
it  before  the  parties.  Here  not  even  scissors  would  be  necessary. 

“ I think  it  will  now  be  manifest  that  the  greengrocer  may  avail 
himself  of  the  florin,  just  as  he  now  does  of  the  shilling,  leaving  the 
banker  to  use  the  pound.  One  of  your  correspondents,  all  whose 
statements  as  to  convenience  and  inconvenience,  seem  to  me  per- 
fectly just,  instances  the  Dutch,  who  use  the  florin  or  guilder, 
divided  into  100  cents.  Now,  what  if  a pound  of  ten  florins  were 
added  to  the  Dutch  currency  ? What  would  it  take  away  of  that 
which  they  now  have  ? How  would  it  hinder  any  Dutchman  from 
doing  exactly  what  he  now  does  ? All  that  would  be  added  would 
be  a convenience  to  the  banker  and  capitalist,  and  nothing  would 

be  subtracted. 

“ If  the  proposed  measure  should  pass,  every  one  would  find  out 
for  himself  what  is  his  most  convenient  highest  coin.  It  is  not 
necessary  to  make  permanent  sacrifices  for  the  alleviation  of  the  six 
weeks  of  what  is  called  difficulty,  but  might  more  justly  be  called 
awkwardness. 

“ In  all  these  little  changes  of  usage,  of  which  so  much  is  said, 
the  public  is  like  a timid  bather,  who  shivers  on  the  brink,  but  is 
quite  warm  and  comfortable  in  a second  after  the  plunge.  It 
would  be  to  the  purpose,  if  I were  to  tell  how  many  astronomers 
and  scientific  naval  officers,  when  the  Nautical  Almanack  was 
remodelled,  looked  with  dread  on  the  substitution  of  mean  for 
apparent  time— that  is,  of  clock  time  for  sun-dial  time— how 
they  depicted  the  ignorance  and  stupidity  of  the  lower  order  of 
navigators — how  some  propliecied  half  the  ships  striking  on  the 
rocks— how  most  of  the  ‘ navals’  laughed  at  them — and  how,  after  the 
alteration  was  made,  not  one  word  was  heard  about  the  matter.1 

On  the  28th  December,  1853,  a public  meeting  was 
convened  in  Liverpool,  by  the  Mayor,  J . B.  Lloyd,  Esq., 
for  the  purpose  of  hearing  a statement  of  the 

1 A lucid  exposition  of  the  Decimal  system  will  he  found  in  “ An  Appeal  to 
the  British  Public  in  favour  of  an  Important  National  Improvement  in  Com- 
merce  and  Education,”  by  J.  Felton ; and  an  abridgement  of  it,  in  a useful  Penny 
Table  Book,  by  the  same  author.  Leeds:  Webb,  Millington  and  Co. 
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evidence  taken  upon  the  above  subject,  and  of  the 
advantages  pointed  out  in  the  report,  as  likely  to 
accrue  from  its  adoption.  Wm.  Brown,  Esq.,  M.P., 
chairman  of  the  Decimal  Currency  Committee,  attended, 
together  with  Thos.  Bonch,  Esq.,  T.  B.  Horsfall,  Esq., 
M.P.,  and  the  leading  merchants  of  Liverpool,  when 
unanimous  votes  were  passed  in  favour  of  the  new 
arrangement.  As  the  lead  has  thus  been  taken  by 
one  of  our  most  important  towns,  it  is  hoped  that  the 
movement  may  be  followed  up,  and  that  public 
interest  being  once  excited,  this  most  desirable 
change  may  not  be  long  delayed. 

LETTER  COPYING  MACHINES. 

In  reference  to  letters,  two  extremely  opposite 
systems  of  business  are  commonly  adopted, — that 
which  may  be  termed  the  loose ; and  that  wljich  may 
be  denominated  the  methodical  or  the  exact ; the 
former  consisting  in  tearing  up  letters,  as  soon  as 
received  and  answered,  or,  which  amounts  to  the 
same  thing,  throwing  them  into  a locker  to  accumu- 
late; also  keeping  no  copy  of  the  answers.  The  other 
mode  is  to  preserve,  arrange,  and  classify  every  letter 
which  comes,  and  copy  every  letter  which  is  sent 
away.  Each  method  may,  under  some  circumstances, 
have  its  peculiar  advantage.  Where  the  memory  is 
very  good,  and  the  communications  are  of  a personal 
and  confidential  character,  the  first  plan  may  possibly 
sometimes  be  beneficially  adopted,  and  by  this  means 
much  time  may  be  saved,  and  an  amount  of  individual 
business  transacted,  which  can  be  got  through  by  no 
other  means. 

At  a period  when  all  copying  of  letters  had  to  be 
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performed  by  hand,  and  by  the  process  of  transcrip- 
tion, some  solicitors  and  commercial  firms  of  consider- 
able eminence,  found  it  answer  their  purpose,  as  a 
rule,  not  to  copy  their  letters. 

The  increased  facilities  of  late  for  copying  by 
presses,  have  been  more  than  counterbalanced  by  the 
prodigious  increase  in  correspondence;  and  the  con- 
sequent brevity  and  unstudied  nature  of  written 
communications  have  rendered  their  preservation 
somewhat  less  important.  Letter  writing  has  now 
assumed  very  much  the  character  of  conversation,  and 
it  may  be  questioned,  whether  an  individual  of  ordi- 
nary recollection,  about  to  renew  a verbal  intercourse, 
even  upon  important  business  matters,  would  care  to 
read  over,  if  he  had  the  opportunity,  a record  of  the 
previous  interview.  It  is  probable,  therefore,  that 
the  copying  of  letters  will  not  increase  in  proportion 
to  the  writing  them ; nevertheless,  with  the  present 
means  at  command,  the  least  troublesome  and  the 
safest  way  is  to  copy  everything ; this  saves  much  time 
in  consideration  :nhe  trouble  too  of  copying  letters  is 
not  felt  nearly  so  much  when  there  are  several  to  be 
done ; it  is  rather  when  the  process  has  to  be  gone 
through  for  a single  sheet. 

In  matters  of  business  of  an  important  and  con- 
fidential kind,  which  devolve  upon  the  principal, 
it  were  far  better  that  a responsible  person  should  be 
appointed  to  act  as  private  secretary,  than  that  Such 
communications  should  go  forth  uncopied  or  unre- 
corded, merely  because  the  writer  himself  cannot 
possibly  find  time  to  copy,  index,  order,  and  arrange 
the  “ private”  though  not  “personal”  letters  which 
he  sends,  and  those  which  he  receives. 
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Consistency  of  character  is  essential  to  influence,  in 
letter  writing,  no  less  than  in  conduct ; and  a man 
must  have  an  excellent  memory,  who  can  write  many 
successive  letters,  upon  a hundred  different  subjects, 
and  at  the  same  time  preserve  a perfect  consistency  of 
tone  and  manner  without  an  occasional  reference  to 
what  he  said  before. 

Suppose,  for  instance,  the  case  of  a man  who  has 
neglected  to  pay  off  his  loan  account  upon  the  day 
appointed.  He  is  immediately  reminded  of  the 
oversight,  and  promises  repayment  within  a week. 
Failing  in  this,  and  neglecting  to  reply  to  a communi- 
cation from  the  manager,  he  is  informed,  that  “ unless 
the  account  be  speedily  put  in  credit,  proceedings 
will  be  taken  against  him  for  recovery.”  What  is  his 
sui prise  the  following  week,  whilst  expecting  a 
lawyer  s letter,  to  receive  one  from  the  bank,  remark- 
ing that  ‘ his  account  is  not  in  accordance  with  the 
rules  of  the  Company,  and  requesting  his  early  atten- 
tion to  the  matter!” 

It  were  a pity  therefore,  that  the  penny  postage 
should  be  made  a mixed  good  only,  really  causing 
neglect  of  copying,  record,  and  arrangement,  by  the 
very  number  and  cheapness  of  the  letters  sent. 

Eveiy  man  is  held  responsible  for  all  he  writes ; 
these  are  his  engagements ; and  as  a complete  account 
must  have  two  sides,  so,  the  system  of  preserving  only 
letteis  vcccivcd , is  necessarily  imperfect. 

It  is  sometimes  a useful  plan  to  read  over  the  copy 
of  a letter  on  receiving  the  reply ; in  this  way  any 
omission  in  the  answer  is  at  once  discovered,  and  can 
be  pointed  out  in  the  acknowledgment. 

The  letter  department  in  Banks  has  of  late  been 
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very  much  increased,  and  the  copying  assumes 
importance  as  a daily  labour,  and  should  be  in  every 
way  facilitated,  otherwise  some  of  the  advantage  will 
be  sacrificed  in  the  delay.  Inventors  in  this  line  of 
business  should  be  made  aware  that  some  improve- 
ments are  required  upon  the  plans  which  have  been 
known  and  practised  for  the  last  half  century. 

The  difficulty  of  obtaining  any  accurate  and  reliable 
opinion  upon  the  relative  merits  of  Copying  Machines 
is  very  considerable,  few  people  being  willing  to  offer 
one.  The  case  is  somewhat  parallel  to  that  of  using 
interest  tables ; both  the  articles  are  somewhat 
expensive ; individuals  purchase  that  which  seems  the 
best,  and  acquire  facility  and  dispatch  in  their  especial 
method,  not  caring  to  be  again  apprenticed  to  any 
other  course.  There  seem,  however,  to  be  two  or 
three  obvious  points  of  difference  by  which  they  are 
distinguished,  and  it  may  be  well  to  examine  and 
compare  the  several  descriptions. 

The  press  exhibited  by  Mr.  Perry  unites  very 
considerable  force  with  apparent  rapidity  of  execu- 
tion. It  is  a combination  of  the  mechanical  powers 
of  the  lever  and  the  inclined  plane.  The  pressure 
is  obtained  by  turning  the  handle,  so  as  to  bring  sud- 
denly into  a vertical  position  two  inclined  bars  of 
iron;  thus  their  length  is,  in  the  new  position 
which  they  occupy,  practically  increased,  at  the 
expense  in  thickness  of  the  copy  book,  which  is 
proportionably  diminished.  This  possesses  an  advan- 
tage in  the  horizontal  action  of  the  handle,  which  is 
the  same  as  in  ordinary  printing  presses,  and  is  not 
fatiguing  to  the  hand  and  arm.  It  is  to  be  feared 
that  this  press  is  carried  back  to  Montreal,  but  it 


PRIZE  ESSAY. 


215 

might  answer  -the  purpose  to  obtain  some  from  thence, 
even  against  a ten  per  cent,  import  duty,  if  upon 
trial  they  should  be  found  to  answer.  The  price 
Mr.  Perry  asked  for  it  was  £5.  This  is  almost  the 
only  one  upon  an  entirely  new  principle ; the  others 
being  of  two  kinds,  the  Lever  and  the  Screw . 

LEVER. 

In  the  ordinary  lever  presses,  the  surface  between 
the  handle  and  the  perpendicular  pressure  bar,  from 
extreme  friction,  becomes  much  cut  and  worn,  by 
which  the  labour  is  much  increased  and  the  handle 
becomes  liable  to  fly  up. 

In  “The  Newly  Improved  Copying  Press”1  by 
Barrett  and  Co.,  which  is  very  well  and  strongly 
made,  this  defect  has  been  provided  against.  Its 
principal  advantage  consists  in  the  diminished  friction 
at  the  point  of  pressure,  where,  instead  of  the  two 
rubbing  surfaces,  a wheel  is  introduced ; this  greatly 
facilitates  the  application  of  the  power,  and  renders 
the  press  more  lasting;  as  in  all  machinery,  where 
there  is  undue  pressure  on  very  limited  surfaces,  there 
must  be  corresponding  wear. 

This  is  indeed  a very  excellent  press,  and  after 
some  months  constant  use  of  the  folio  size,  the  writer 
feels  justified  in  strongly  recommending  it.  The 
thread  in  the  wheel  screw  should  be  cut  a little 
farther,  so  as  to  allow  of  the  press  opening  widely  to 
admit  of  a thick  book,  die  prices  of  these  machines 
without  the  “ et  ceteras”  are  moderate. 

There  is  one  peculiar  feature  in  “Peirce’s  Imperial 
Copying  Press,”2  viz., — that  the  pressure  is  not  exerted 

1 See  Appendix  of  Plates , No.  30. 


2 See  Appendix  of  Plates,  No.  31. 
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upon  the  machinery,  during  the  whole  time  the  letter 
is  in  process  of  transfer,  but  merely  for  the  moment 
of  applying  and  removing  the  power,  in  order  to  place 
and  displace  the  book;  the  construction  is  extremely 
simple,  the  two  plates  being  connected  together  by 
four  stout  rings  of  vulcanized  India-rubber,  two  at 
each  end.  The  handle  is  employed  (in  the  same 
position  as  in  Barrett  and  Co.’s  press,)  to  separate  the 
plates;  the  copy  hook  is  then  inserted,  and  is 
tightly  squeezed  by  the  self  contracting  and  elastic 
character  of  the  rings.  AVhen  sufficiently  piessed,  the 
lever  is  again  applied  and  the  hook  removed. 

This  press  will  be  most  conveniently  used,  if  placed 
upon  something  about  the  height  of  an  ordinary 
chair,  and  as  the  power  is  not  very  great^he  letter 
may  be  allowed  to  remain  two  minutes  before  it  is 
withdrawn.  A slight  inconvenience  will  be  found 
from  only  one  hand  being  available  to  put  in  and 
take  out  the  book,  the  other  being  occupied  in  raising 
the  plate  by  the  lever  handle.  The  price,  however, 
may  recommend  a trial  of  it.  Tor  the  quarto  size, 
(eleven  inches  by  nine,)  with  hook  of  400  leaves, 
folio’d  in  type,  £1  15s. 


SCREW. 

One  prominent  defect  marks  the  majoiity  of 
screw  copying  presses ; the  construction  of  which 
does  not  recognise  the  mighty  principle  contained , 
they  are  too  forcible,  and  over-match  themselves so 
that  after  a few  months  active  service,  they  remind 
one  strongly  of  an  exploded  steam  boiler,  or  a young 
horse,  which  from  being  over  driven,  has  run  blind 
in  harness.  Moreover  in  the  attempt  to  make 
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them  ornamental,  their  efficiency  is  sacrificed;  and 
although  perfectly  firm  when  new,  the  nuts,  however 
tightly  screwed,  will  move,  and  the  pillars  shake  and 
totter,  and  this  notwithstanding  frequent  attention 
and  repair.  As  a striking  exception  to  this,  however, 
the  presses  of  Messrs.  Bansomes  and  May1  are 
peculiarly  distinguished  for  solidity  and  strength. 
The  lower  plate  and  the  arch  in  which  the  screw 
works,  are  cast  in  one  piece;  this  imparts  a degree 
of  firmness  which  cannot  be  obtained  by  screws 
and  nuts.  But  even  these  do  not  seem  to  come 
up  to  what  is  required  for  actual  every-day,  and 
all-day-long  service : the  screw  should  be  larger,  to 
prevent  its  wearing  out  in  twelve  months,  and  the 
whole  thing  still  more  massive.  Of  course,  these 
remarks  are  not  intended  to  apply  to  ordinary  presses, 
or  for  branch  banks,  where  only  a small  number  of 
letters  may  be  copied  daily;  but  where  the  number  is 
considerable,  some  improvement  is  necessary. 

Bansomes  and  May’s  press  although  of  very  superior 
construction  has  one  striking  defect,  which  arose, 
probably,  from  the  very  desire  to  give  it  strength, 
viz.,  the  position  of  the  bridge.  This  should  always 
be  lengthwise  and  not  across  ; facility  is  thus  afforded 
for  placing  and  taking  out  the  book ; and  the  oil 
papers,  which,  for  convenience,  should  be  larger  than 
the  folio,  are  not  bent  and  spoiled  in  the  process. 
The  error  above  named  has  been  rectified,  in  a press 
of  powerful  construction,  which  has  been  brought  out 
by  the  altered  firm  of  Bansomes  and  Sims,  since  the 
Exhibition.  This  has  a wrought  iron  bridge,  placed 
lengthwise,  and  is  made  very  substantially,  and  of 

1 See  Appendix  of  Plates,  No.  32. 
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superior  finish,  price  £5  5s.  It  would  be  well  in 
future  to  make  the  handle  a little  shorter,  and  heavier 
at  the  ends,  to  insure  its  “spinning.”  This  is 
essential  to  a screw  copy  press ; for  unless  one  pull 
will  serve  to  raise  or  to  depress  the  plate,  much  time 
is  lost.  Perfect  freedom  of  working  is  incompatible 
with  dust  and  dirt  upon  the  screw,  which  is  likely  to 
adhere  to  the  oily  surface ; and  it  is  suggested  that  a 
vulcanised  India-rubber  tube,  with  a spiral  spring  in 
it,  might  enclose  the  screw  above  and  below  the 
bridge,  so  as  to  preserve  it  clean. 

The  presses1  with  weighted  handles  sold  by 
Waterlow  and  Sons  are  very  well  adapted  to  expe- 
ditious working.  These  are  distinguished  by  their 
solidity  and  shapeliness,  as  are  also  those  by  Moidan 
and  Co.,  who  have  on  hand  a very  large  assortment 
Mr.  Muir  seems  practically  acquainted  with  this 
manufacture,  and  his  articles2  indicate  the  employ- 
ment of  first-rate  hands,  and  excellent  machineiy. 
Prices,  quarto,  £2  10s.;  foolscap,  £3  16s.;  folio,  £5. 

The  presses  by  Shenstone  and  Mills  aie  deserving 
of  notice,  on  account  of  their  style  of  execution, 
especially  the  large  folio  size,  price  £4  4s.;  and 
although  elegance  may  not  be  of  much  impoitance  in 
such  a utilitarian  commodity  as  a copying  press,  it  is 
but  right  to  point  out  the  very  beautiful  workmanship 

of  those  by  M.  L.  Poirier. 

The  one  exhibited  by  the  Coalbrook  Dale  lion 
Company,  with  double  screw,3  is  capable  of  exeiting 
very  considerable  pressure,  and  may  be  useful  perhaps 
in  copying  ten  or  twenty  letters  at  a time,  and  if 

1 See  Appendix  of  Plates,  No.  35. 

* See  Appendix  of  Plates,  No.  34.  3 See  Appendix  of  Plates,  No.  33. 
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thought  desirable  to  keep  two  presses,  in  case  of  one 
getting  out  of  order,  this  might  be  tried ; but  the 
mechanical  principle,  that  “ what  is  gained  in  power 
is  lost  in  time,”  is  here  most  fully  exemplified.  The 
several  parts  are  not  nearly  so  massive  as  seems  to  be 
required  by  such  an  arrangement ; the  price  however 
is  only  55s. 

On  comparing  the  relative  advantages  of  the  Screw 
and  the  Lever  Press,  any  person  who  has  employed  a 
first-rate  article  of  each  description,  will  have  no  little 
difficulty  in  deciding  upon  their  respective  merits. 
If  the  screw  handle  will  “spin”  well , and  if  the 
copy  books  are  of  various  thicknesses,  this  is  the  best. 
If  the  books  are  of  the  same  thickness,  greater  expe- 
dition may  be  obtained  by  Barrett’s  lever ; which  has 
this  little  advantage  also,  that  if  the  substance  to  be 
pressed  is  of  unequal  thickness,  the  upper  plate  being 
unconnected  with  the  bridge,  will  admit  of  a slight 
departure  from  its  horizontal  position,  and  so  accom- 
modate itself  to  the  inequality ; whilst  it  is  no 
uncommon  thing  for  a screw  bridge  to  be  snapped 
in  two  by  the  strain  consequent  upon  this  careless 
treatment.  On  the  other  hand,  a well  made  screw 
press,  if  oiled  and  used  with  care,  will,  on  account  of 
the  more  equal  distribution  of  the  pressure  along  the 
whole  length  of  the  “ thread,”  probably  last  longer. 

In  using  a folio  press,  (which  is  the  most  suitable 
size,)  for  a quarto  book,  or  any  smaller  parcel,  it  is 
important  that  it  be  placed  in  the  middle,  otherwise 
one  part  of  the  plate  is  supported  by  the  book,  whilst 
the  other  inclines  downward,  and,  if  of  cast  iron, 
the  bridge  or  plate  will  snap,  if  of  wrought  iron,  it  will 
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be  strained.  If  used  with  care , there  can  be  no  objec- 
tion to  the  lower  plate  and  the  bridge  being  cast  in  one 
piece  of  iron  ; but  such  presses,  and  indeed  all  others, 
require  gentle  treatment,  and  it  is  absurd  for  a man  to 
apply  all  his  strength  to  the  lever  handle  of  a screw 
copying  press,  as  if  he  were  merely  exerting  his 
natural  strength  without  the  intervention  of  any 
mechanical  power. 


COPYING  BOOKS. 

It  is  very  nearly  as  much  trouble  to  copy  one 
letter,  as  simultaneously  to  copy  six,  and  as  the  trouble 
of  the  process  is  certain,  and  the  advantage  or 
necessity  of  reference,  (in  regard  to  each  individual 
letter,)  may  be  highly  problematical,  perhaps  it  is  not 
desirable  to  have  too  many  books in  this  case, 
sacrificing  future  advantage  for  present  expedition. 
If  fewer  books  are  employed,  then  there  must  be 
more  indexing,  in  order  to  secure  a ready  reference ; 
and  it  eventually  resolves  itself  into  a question  of 
convenience  and  of  cost,  comparing  the  relative  value 
of  the  copier’s  time,  and  of  those  who  index  and  refer 
to  letters.  If  a book  is  appropriated  to  every  branch, 
and  also  to  some  of  the  principal  [correspondents ; 
then  indexing  may  be  in  a great  degree  dispensed 
with : it  is  as  well,  however,  to  remember  that  half 
a dozen  letters  may  be  copied  much  better,  and  in  far 
less  time,  into  one  book,  than  into  six. 

It  is  ordinarily  a great  advantage  for  the  edges  of 
printed  books,  especially  those  of  reference,  to  be 
cut ; this  assists  in  turning  the  leaves  ; not  so  however 
with  copying  books,  the  paper  of  which  is  thereby 
made  to  stick  together  most  inconveniently.  If  they 
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are  folio’d  after  binding,  the  leaves  are  separated  in  the 
process,  and  the  annoyance  is  removed.  This  may  be 
done  in  type  or  with  a soft  black  pencil,  and  it  prevents 
the  necessity  of  counting  the  leaves  in  wetting,  or 
the  accident  ol  using  more  than  one  in  copying  a 
page.  By  the  use  of  steam  power,  Messrs.  W aterlow 
and  Sons  are  now  able  to  type-page  copying  books 
at  a very  moderate  expense. 

It  is  a much  better  plan  to  index  the  page  of  the 
hook  where  a letter  may  be  found,  than  merely  the 
date  iv hen  written , as  there  may  be  twenty  letters  in 
the  same  book  on  the  same  day  %,  thus  rendering  it 
difficult  to  find  : the  date  also  takes  longer  to  write  in 
the  index,  than  the  number  of  the  folio , and  the  date 
of  the  letter  not  being  immediately  in  the  corner  of 
the  page,  is  less  readily  turned  to,  than  the  folio  of 
the  book.  Indeed  it  is  one  of  the  strongest  reasons 
in  favour  of  copying  letters,  that  if  well  indexed,  a 
large  amount  of  correspondence  may  be  preserved 
in  the  most  compact  form,  any  part  of  which  may 
be  instantly  referred  to. 

COPYING-PAPER  DAMPER. 

Success  in  copying  letters  depends  almost  entirely 
upon  the  damping  of  the  paper.  Where  separate 
sheets  are  used,  it  is  well  to  damp  the  paper  twenty- 
four  hours  before  using.  This,  however,  is  not 
necessary.  The  paper  should  be  saturated  and  damp, 
not  wet ; there  should  not  be  a particle  of  moisture 
shining  on  its  surface. 

An  ingenious  instrument  for  avoiding  loss  of  time, 
was  to  be  obtained  of  Mr.  M'Corquodale,  whose 
damper  consists  of  a hollow  iron  cylinder,  or  reservoir, 
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about  a foot  long  and  an  inch  and  a half  in  diameter, 
in  which  is  a piece  of  cloth.  In  the  cylinder  there  is 
an  aperture  the  whole  length,  the  thickness  of  the 
cloth,  which,  by  a screw  at  the  end,  is  capable  of  being 
drawn  out  or  in  ; it  generally  protrudes  half  an  inch 
or  so.  Near  the  centre  of  the  cylinder  is  a small  air 
hole,  protected  by  a key,  which,  on  being  raised, 
admits  the  air  into  the  cylinder,  the  water  thereby 
escapes  and  thus  imparts  moisture  to  the  cloth,  which 
is  then  drawn  over  the  copying  paper;  on  the  air- 
tight key  being  closed,  the  wetting  of  the  cloth 
immediately  ceases.  The  price  is  10s.  6d. 

A damper1  upon  a somewhat  similar  plan,  and  pur- 
porting to  be  an  improvement  upon  the  last  named, 
has  just  been  brought  out  by  Mr.  Britten,  to  whom 
has  been  transferred  Mr.  M‘Corquodale’s  interest  in 
the  other  invention.  It  consists  of  a vessel  made  of 
zinc,  containing  water,  in  which  the  damping  pad, 
covered  with  coarse  woollen  cloth  or  cotton  velvet, 
rests.  This,  when  wet,  is  drawn  over  the  leaf  of  copy- 
ing paper.  The  length  of  the  damper  ought  to  extend 
beyond  the  edges  of  the  sheet,  or  else,  when  only 
partially  wetted,  the  expansion  of  the  paper  causes  it 
to  crease  and  pucker.  I his  is  a much  bettei  plan 
than  using  a sponge  or  a brush,  and  some  peisons  in 
Birmingham,  after  a trial,  have  expressed  themselves 
flatteringly  upon  its  merits ; but  perhaps  this  is  not 
the  very  best  method  which  could  be  devised  foi  the 
purpose,  and  it  seems  important  that  press  manufac- 
turers should  turn  their  attention  to  the  subject.  It 
may  be  doubted  whether  the  exact  amount  of 
moisture  can  be  in  any  way  obtained  without  pressure 

1 See  Appendix  of  Plates,  No.  37. 
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to  extract  the  surplus.  In  copying  single  letters  into 
different  books,  Mr.  Britten’s  contrivance  may  be 
well  adopted,  and  the  overplus  removed  by  a piece  of 
Waterlow’s  coarse  blotting  paper,  manufactured  for 
this  purpose,  or  by  a fold  of  linen  which  is  more 
durable,  or,  (if  in  haste,)  by  taking  it  off  upon  the 
next  leaf  of  the  book. 

For  careful  working,  and  especially  when  several 
sides  have  to  be  copied,  the  following  plan  is  better. 

COPYING  PROCESS. 

If  a manuscript  be  properly  copied,  the  original 
paper  should  bear  no  signs  of  it,  except  by  the 
absence  of  the  shining  surface,  nor  should  the  copy 
be  in  the  slightest  degree  imperfect.  A letter  in- 
tended to  be  copied,  should  not  be  blotted  off;  and, 
if  written  with  the  ordinary  copying  ink,  it  should  be 
pressed  within  an  hour  or  two  afterwards. 

One  of  Macintosh  s India-rubber  pad  dampers 
may  be  obtained  from  Waterlow’s,  or,  better  still,  a 
plate  of  linen-covered  copper.  This  should  have  a 
sqaai  e of  half  an  inch  cut  out  of  one  covnev / the  use 
of  which  will  be  seen  presently. 

If  the  press  is  sufficiently  large,  the  oiled  sheets 
should  extend  beyond  the  book  half  an  inch;  this 
assists  in  putting  them  in  and  taking  them  out : a few 
smaller  ones  will  be  required  for  three-sided  letters. 

A fold  of  linen,  two  or  three  thicknesses,  with  a 

soft  piece  of  sponge,  will  complete  the  articles 
required. 

Having  opened  the  copying  book,  with  the  blank 
portion  to  the  right  hand,  place  an  oil  sheet  upon  the 
left  hand  side  over  the  leaf  last  used;  upon  this  lay 
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the  fold  of  linen,  and  then,  having  ascertained  the 
number  of  pages  to  be  copied,  turn  over  upon  the  fold 
of  linen  a corresponding  number  of  leaves  of  the  copy 
book,  and  place  upon  the  right  hand  side,  over  the 
blank  remainder  of  the  book,  another  oil  papei.  The 
linen-covered  plate  may  now  be  wetted  with  the 
sponge  ; if  only  three  or  four  pages  have  to  be  copied, 
very  little  moisture  is  required,  if  more,  by  saturating 
the*  plate  more  fully,  a dozen  leaves  may  easily  be 

wetted  all  at  once. 

Now  put  the  plate  upon  the  oil  sheet  at  the  light, 
with  wet  side  up,  and  holding  the  left  hand  portion 
of  the  book  firmly  together,  turn  it,  with  the  leaves 
to  be  wetted,  over  upon  the  plate,  then  place  the 
book  in  the  press.  If  a minute  can  be  spared,  that 
time  should  be  allowed  for  the  water  to  pass  from  the 
damping  plate,  through  the  several  leaves  of  copy 
paper,  into  the  absorbing  fold  of  linen.  The  book 
may  now  be  withdrawn  and  opened,  still  keeping  the 
plate  pressed  with  the  left  thumb  and  finger,  to 
prevent  its  weight  from  deranging  the  damp  sheets. 

Turn  the  oiled  sheet  over  upon  the  right  side,  and 
remove  the  damping  plate ; place  a letter  upon  the 
oil  sheet  and  turn  over  backwards  from  left  to  right, 
one  of  the  damp  leaves  upon  it;  place  upon  this 
another  oiled  sheet,  then  a letter,  and  another  damp 
leaf,  and  so  on  to  the  fold  of  linen,  which  on  removal 
will  be  found  to  have  absorbed  all  the  surplus 
moisture.  Turn  over  the  left  hand  side  upon  the 
right,  and  place  the  book  in  press.  On  removing  it, 
place  it  in  the  same  position  as  at  first,  turn  the  oil 
sheet  over  upon  the  right  side  and  remove  the  letter, 
turn  over  the  copy  with  the  next  oiled  sheet  and 
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remove  the  next  letter,  leaving  the  oil  sheets  in  the 
book,  which  should  not  be  pushed  into  its  pigeon- 
hole until  they  are  removed,  else  the  sheets  will  be 
broken  at  the  edges  and  destroyed. 

Great  expedition  will  be  acquired  by  adopting  the 
above  methodical  arrangement,  and  doing  it  always 
in  precisely  the  same  manner.  The  advantage  of  the 
corner  being  cut  out  from  the  damping  plate  is,  that 
the  whole  of  the  copying  leaf  is  moistened,  with  the 
exception  of  this  little  piece,  which  serves  to  separate 
the  leaves  by,  it  being  extremely  difficult  to  do  so 
when  the  paper  is  wetted  all  over.  Before  putting  in 
the  letters,  when  there  are  several,  it  is  well  to 
examine  the  leaf  next  to  the  fold  of  linen,  to  see  if 
the  water  has  penetrated  the  whole  of  them ; if  not, 
wet  the  plate  and  press  again.  If  the  letters  have 
been  long  written,  the  paper  should  be  rather  more 
moistened  than  if  they  are  fresh ; this  being  ready, 
they  should  be  put  in  rapidly,  and  pressed  without 
loss  of  time. 

When  a letter  has  only  one  side  to  be  copied,  it 
may  be  placed  in  the  book  with  the  fly  leaf  just  as 
written  ; if  two  sides,  the  fly  leaf  must  hang  out  and 
the  written  half  be  placed  between  two  damp  leaves 
with  an  oil  sheet  on  each  side.  If  the  letter  has 
three  or  four  sides,  the  same  must  be  done  in  this  case, 
only  that  an  oiled  sheet  will  be  required  within  the 
sheet  of  paper.  This  oil  sheet  should  not  be  larger 
than  the  book,  otherwise  the  letter  will  not  go  close, 
and  some  of  the  writing  may  be  lost.  Four  sides  can 
in  this  manner  be  copied  at  one  pressure,  the  only  very 
slight  inconvenience  being  that  the  order  of  the 
pages  is  reversed. 


Q 


PRIZE  ESSAY. 


226 

In  placing  several  letters  in  the  book  to  be  copied 
at  once,  it  should  be  done  as  rapidly  as  possible, 
otherwise  the  writing  begins  to  “set  off”  upon  the 
tissue  paper  before  the  book  is  pressed,  and  the  copy 
is  less  distinct.  When  letters  have  been  written 
recently,  a few  seconds  are  amply  sufficient  for  them 
to  remain  in  the  press,  and  if  written  on  two  sides 
they  should  not  remain  longer,  otherwise  the  writing 
on  each  side  sinks  into  the  paper,  and  is  simultaneously 
presented  to  the  view,  rendering  it  very  illegible. 

PATENT  AUTOGRAPHIC  PRESS. 

Messrs.  Waterlow  and  Sons  have  recently  patented 
an  invention  under  this  name,1  which  is  said  to  afford 
great  facilities  to  bankers  for  multiplying  copies  of 
letters,  circulars,  &c.  It  appears  to  differ  from  the 
old  lithographic  system,  in  the  transfer  being  made 
to  a highly  polished  metallic  plate,  instead  of  the 
lithographic  stone,  and  the  press  is  in  the  form  used 
for  copying  presses  some  years  ago.  The  great 
practical  difficulties  with  the  old  lithographic  press 
were,  first,  in  writing  upon  the  transfer  paper, 
requiring  a special  pen  and  ink  and  special  care,  it 
being  somewhat  of  a greasy  nature;  then,  secondly, 
considerable  practice  was  found  to  be  necessary  in 
successfully  transferring  the  subject  to  the  stone ; 
these  objections  to  the  old,  may.  perhaps  be  quite 
removed  in  the  new  system  adopted.  It  is,  however, 
rather  remarkable . that  the  testimonials  published, 
are  entirely  “opinions”  of  the  “press;”  and  news- 
papers are  not,  upon  such  matters,  generally  a 
very  practical  authority.  As  this  press  has  now  been 

1 See  Appendix  of  Plates,  No.  36. 
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before  the  public  for  a considerable  time,  it  may  be 
expected  that  some  testimonials  of  its  worth,  from 
those  who  have  used  it,  will  shortly  appear. 

A press  for  similar  purposes  is  just  announced  by 
Mordan  and  Co.,  under  the  name  of  “ The  Patent 
Combined  Lithographic  and  Copying  Press.”1  The 
“ instructions  ” for  use,  supplied  by  the  manufacturers, 
are  extremely  simple,  and  indeed  form  a good  adver- 
tisement of  the  press.  The  “ combination  ” arrange- 
ment however  is  of  very  questionable  utility,  as  in 
most  cases  where  a lithographic  press  is  required, 
there  will  be  an  amount  of  correspondence,  sufficient 
to  justify  the  expense  also  of  an  ordinary  copying 
press ; and  time  will  be  saved  by  having  the  latter 
constantly  ready,  without  the  delay  of  any  previous 
adjustments.  In  case  of  accident,  however,  to  the 
ordinary  press,  this  plan  might  be  adopted  with 
advantage  for  a time. 

It  is  understood  that  lithography  has  been  found 
very  available  in  some  establishments  where  several 
copies  of  the  same  document  are  frequently  required. 
In  Banks  it  might  be  useful  for  sending  circulars  to 
branches,  the  writing  of  which  sometimes  becomes  a 
formidable  duty. 


MANIFOLD  WRITER. 

On  ordinary  occasions,  it  is  desirable  that  letters 
should  not  be  copied  by  the  same  party  who  writes 
them,  the  process  being  purely  mechanical;  but  for 
the  Manager’s  private  correspondence,  “ Wedgwood’s 
Improved  Manifold  Writer”  would  be  very  useful; 
this  requires  but  little  arrangement.  The  registered 

1 See  Appendix  of  Plates , No.  36  A. 
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44  clip  desk”  would  add  to  the  facility.  It  may  not 
be  generally  known,  that  with  care  and  practice,  as 
many  as  six  copies  may  be  written  at  once  by  this 
means.  The  smooth  glass  style  seems  well  adapted 
to  this  purpose. 

Two  or  three  other  instruments  used  in  carrying 
on  the  business  of  a bank,  will  now  be  pointed  out, 
including 

STAMPING  AND  PRINTING  PRESSES,  SEALS, 

AND  LETTER  CLIPS. 

The  “ crossing”  of  cheques  may  be  considered  an 
important  operation,  both  as  regards  the  preventing 
of  fraudulent  misappropriation,  and  the  facility  it 
affords  in  the  tracing  of  money  transactions,  which  is 
frequently  of  use.  The  block  upon  which  the 
printer’s  ink  is  sometimes  insufficiently  “ distributed,” 
being  formed  of  a composition  of  treacle  and  glue, 
generally  used  by  the  printers  for  their  rollers,  is 
liable  to  become  hard,  and  unless  kept  scrupulously 
elean,  and  frequently  renewed,  the  ink  adheres  to  it, 
and  the  impression  from  the  stamp  becomes  thick  and 
unsightly. 

In  the  new  printing  machine  just  introduced  by 
Major  Beniowski,  vulcanised  India-rubber  is  made 
use  of  for  the  rollers : perhaps  this  might  be  found  a 
more  suitable  material  than  the  ordinary  printer’s 
composition.  A sheet  of  common  India-rubber  will 
make  an  extremely  durable  block,  but  the  vulcanising 
process  would  doubtlessly  improve  it. 

A very  general  defect  in  the  impressions  thus  pro- 
duced by  the  hand  is,  that  there  is  too  much  ink,  and 
too  little  pressure;  they  become  rubbed  as  soon  as 
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pressed,  and  the  cheques  are  subsequently  very  unplea- 
sant to  handle.  In  addition  to  this,  the  ink  used  in 
some  Banks  has  a most  offensive  smell,  which  may  be 
very  easily  avoided.  As  a general  rule,  the  ordinary 
printer’s  ink  is  too  thick  for  stamping  cheques  by 
hand  pressure. 

lhe  cleanliness  and  legibility  of  stamp  marks 
depend  in  a great  measure  on  the  contrivances  for 
inking  or  colouring  the  letters  and  figures  of  stamping 
instruments.  Where  this  cannot  be  done  in  such  a 
formal  manner  as  that  of  inking  printer’s  type, 
because  of  the  time  it  would  occupy ; small  tin  or 
wooden  dishes  may  be  used,  in  which  are  placed 
layers  of  cloth  saturated  with  colouring  matter.  This 
plan  is  adopted  at  the  post  office.  The  dish  is  placed 
close  to  the  stamper,  and  he  gives  the  saturated 
material  a hard  rap  with  the  instrument,  to  colour  its 
letters  and  figures,  previous  to  striking  the  letter  to 
make  the  postmark.  In  this  way  they  are  stamped 
at  the  rate  of  about  100  per  minute.  The  objection 
to  this  extremely  rapid  method  is,  that  owing  to  the 
wearing  away  of  the  stamp,  the  sharpness  of  the 
impression  is  soon  destroyed.  When  a stamping 
instrument,  made  of  good  steel,  is  first  cut,  no  matter 
how  rapidly  or  carelessly  letters  are  stamped  with  it, 
the  impression  it  makes  is  almost  always  legible;  but 
in  a few  days  it  will  be  so  worn  that  the  legibility 
cannot  be  depended  on.  Brass  is  more  generally 
used  on  account  of  the  black  composition  corroding 
the  steel,  and  in  this  case  they  wear  out  still  more 
quickly. 

Imperfections  in  stamp  marks  are  also  caused  by 
the  stamp  not  being  brought  perpendicularly  into 
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contact  with  the  paper  upon  the  cushion,  and  although 
the  common  system  of  rapping  cheques  with  a stamp 
by  hand,  is  undoubtedly  the  most  expeditious  plan,  yet 
this  dispatch  is  obtained  at  the  expense  of  legibility : 
it  may  therefore  be  thought  desirable  to  spend  a little 
more  time  in  using  a hand  press. 

The  printing  apparatus1  registered  by  Harrild  and 
Sons  is  well  adapted  to  supersede  the  old  plan  of 
stamping  by  hand.  It  is  self-inking,  and  the  laising 
of  the  handle  causes  a composition  roller  to  pass  over 
the  type;  and  then,  when  the  handle  is  brought 
down,  a leverage  is  obtained,  causing  a veiy  effectual 
impression,  the  price  of  this,  complete,  is  £2  6s. 

The  press2  made  by  Schlesinger  and  Co.  is  superior 
to  the  last  named  in  some  respects.  The  arc  of  the 
circle  described  by  the  hand  in  working  it,  is  not 
much  more  than  half  the  former,  viz.,  about  45  de- 
grees, by  which  much  greater  rapidity  of  action  may 
be  gained;  the  composition  of  the  roller  is  peculiarly 
adapted  to  its  purpose.  The  printers  composition  is 
suitable  only  where  a constant  and  active  movement 
is  going  on,  when,  in  fact,  it  is  in  full  work,  and 
where  it  can  be  well  washed  and  renewed  repeatedly. 
In  this  press,  the  inking  roller  is  of  a different 
construction;  it  is  a hollow  cylinder,  coveicd  with 
cloth;  there  are  some  fine  communications  between 
the  inside  and  the  external  surface  ; the  roller  being 
filled  with  semi-fluid  ink,  it  gradually  works  through 
to  the  outside,  as  the  demand  is  made  upon  it, 
and  the  manufacturers  say  that,  for  ordinary  use, 
the  roller  will  contain  a six  month’s  supply.  By 
raising  the  handle,  the  roller  is  brought  in  contact 

1 See  Appendix  of  Plates,  No.  39.  * See  Appendix  of  Plates,  No.  38. 
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with  the  die ; by  pressing  down  the  handle,  the 
impression  is  then  transferred  to  the  paper.  The 
price  ol  this  machine  is  £3  3s.,  complete,  with  die 
not  cut;  and  any  sort  of  stamp  can  be  made  to  order 
for  it,  cut  in  brass,  at  3|d.  per  letter. 

It  has  often  been  remarked  how  well  all  the  foreign 
bills  are  stamped,  and  that  the  postmarks  on  letters 
from  the  Continent,  are  almost  invariably  smaller, 
neater,  and  more  legible  than  on  those  posted  in 
the  United  Kingdom.  The  manner  in  which  some 
of  the  German  stamps  are  made  is  very  peculiar,  the 
lettei  s are  not  cut  out  of  the  solid  metal,  as  ours  are, 
but  they  are  built  up  with  fine  thin  plate  brass  or 
copper,  with  great  neatness  and  regularity;  the 
outline  of  these  letters  is  most  acute,  and  those 
brought  over  from  Vienna  by  Carl  Dinkier  are 
especially  beautiful. 

CONSECUTIVE  NUMERICAL  STAMPING  MACHINES. 

Noav  that  the  paging  of  books  is  so  small  an 
addition  to  their  ordinary  cost,  the  best  way  is  to  have 
them  paged  by  the  maker ; the  same  may  be  said  as 
to  numbering  notes,  lodgment  receipts,  cheques,  letters 
of- credit,  &c.  There  are,  however,  some  other  pur- 
poses for  which  these  machines  may  be  found  useful, 
amongst  which  the  marking  of  bills  of  exchange  may 
be  noticed;  in  some  banks,  where  a great  deal  of 
discounting  is  done,  it  might  be  well  to  have  such 
a press  as  Harrild’s  or  Schlesinger’s,1  both  of  which 
are  very  compact  and  convenient;  but  the  expense 
would  be  a heavy  consideration,  viz.,  £25.  Harrild’s 
combines  the  numbering  machine  and  the  above- 

1 See  Appendix  of  Plates,  No.  38. 
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mentioned  stamping  machine  in  one.  For  those 
banks  which  issue  Bank  of  England  notes  with 
their  own  stamp  upon  them,  the  “Stamp  Counter”1 
apparatus,  invented  by  M.  C.  de  la  Baume,  may  be 
useful ; by  this  means,  the  number  of  notes  stamped 
would  be  checked ; also,  in  dispatching  letters  or 
circulars,  the  “ date  on  which  posted  ” might  be 
stamped  in  the  corner,  just  before  placing  in  the  post 
bag,  and  the  number  indicated  by  the  dial,  then  com- 
pared with  the  number  in  the  dispatch  book,  should 
correspond  ; this  would  he  a check  upon  all  the  letters 
written  being  actually  sent.  The  expense  is  very 
inconsiderable ; without  the  die  £2,  and  of  course 
one  or  many  dies  might  be  adapted  to  it. 

The  folioing  machine  sent  over  from  Boston,  U.  S., 
by  W.  and  J.  M ’Adams  is  deserving  of  notice,  on 
account  of  its  extreme  singularity.  It  consists  of  a 
long  chain  of  type  numbers,  each  combination  appa- 
rently cast  in  one  piece.  This  chain,  which  is 
perhaps  twelve  feet  long,  is  made  to  travel  upon 
rollers,  a link,  or  number-plate  at  a time,  by  a motion 
of  the  foot,  and  the  whole  chain  having  been  inked, 
at  each  movement  an  impression  is  produced  upon 
the  book  or  paper  placed  upon  the  platform. 
Although  the  quantity  of  type  required  by  this 
arrangement  is  much  greater,  the  price  is  considerably 
less,  on  account  of  the  comparative  simplicity  of  the 
apparatus  which  is  used. 


EMBOSSING  PRESSES. 

It  would  be  well  if  some  way  could  be  discovered 
by  which  the  neat  and  clean  impression  of  these 


1 See  Appendix  of  Plates,  No.  35. 
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machines  could  be  rendered  permanent  and  indelible. 
At  present,  although  exceedingly  adapted  in  some 
respects  for  stamping  cheques,  the  possibility  of 
obliterating  the  impression  by  pressing  and  rubbing, 
is  a decided  objection,  as  a “ crossing”  once  made, 
should  not  be  liable  to  be  erased  in  any  way.  The 
suggestion  having  been  put  before  some  of  the  manu- 
facturers, that  permanence  in  the  impression  is  very 
desirable,  it  is  quite  possible  that  some  improvement 
may  result.  As  at  present  used,  they  may  be 
applicable  for  some  purposes  in  banking,  and, 
amongst  others,  to  mark  home  cheques,  to  show  by 
which  cashier  they  have  been  paid ; each  teller  being 
provided  with  a press,  the  dies  of  which  may  be 
distinguished  by  a number,  a cheque  on  being 
cashed,  can  then  be  stamped  without  the  smallest  loss 
of  time. 

Two  or  three  makers  may  be  mentioned,  whose 
presses  manifest  considerable  care  and  judgment  in 
their  construction.  Mr.  Muir’s  Screw  Press  with 
India-rubber  spring,1  is  very  much  adapted  for  rapid 
use,  the  weighted  end  of  the  handle  merely  requiring 
a single  pull  from  the  hand  ; this  causes  the  pressure, 
and  the  spring  immediately  returns  the  screw  to  its 
former  position.  The  same  rapidity  and  ease  may  be 
obtained  by  the  ordinary  lever  embossing  press,  but 
with  the  former  a much  greater  power  is  secured,  with 
equal  speed,  hence  a leather  matrix  may  be  used, 
which  is  less  liable  to  cut  the  paper,  but  for  which 
the  power  of  the  ordinary  presses  would  be  insufficient. 

The  cost  of  Muir’s  small  lever  embossing  press2 
with  round  die  and  copper  matrix  complete  is  £1  10s. 

' See  Appendix  of  Plates,  No,  40.  2 See  Appendix  of  Plates,  No.  41. 
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The  whole  of  his  assortment1  seems  constructed  in  a 
very  scientific  manner,  which  may  also  be  said  in 
reference  to  the  embossing  presses  exhibited  by 
Messrs.  T.  Wells,  Ingram  and  Co.,  Jarrett,2  Collett, 
and  Schlesinger.3 


SEALS. 

The  watch-ribbon  and  pendent  seals  are  now  but 
rarely  seen,  and  the  enormous  wax  impressions  upon  * 
letters  have  almost  disappeared.  They  have  been 
replaced  by  smaller  seals,  and  very  recently,  in  a 
majority  of  cases,  superseded  altogether  by  embossed 
adhesive  envelopes.  These,  or  sheets  of  letter  paper, 
which  might  be  made  as  readily  adhesive,  may  be 
generally  used  with  very  great  advantage.  By  this 
means  a facility  will  be  afforded  to  the  post  office,  to 
whom  large  seals  are  most  annoying,  on  account  of 
their  additional  thickness  in  the  letter  carrier’s  bud- 
get.  Moreover,  the  process  of  sealing  with  wax,  takes 
a considerable  amount  of  time.  Where,  however, 
there  are  valuable  contents  to  be  secured,  or  where 
secrecy  in  reference  to  matters  of  a confidential 
character  is  necessary,  these  envelopes  are  unsuitable, 
as  they  may  readily  be  opened  and  reattached. 

Whilst,  therefore,  it  may  be  regarded  as  a duty  to 
diminish  by  all  means  the  unnecessary  thickness  of 
letters,  it  is  difficult  to  reconcile  oneself  all  at  once  to 
the  abandonment  of  the  highly  ornamental  wax 
impression ; and  the  temptation  is  irresistible  to 
notice  the  rare  specimens  of  skill  exhibited  in 
Mr.  Martin’s  “ Tomography.”4  This  is  a new  process 

1 See  Appendix  of  Plates,  Nos.  34,  40,  and  41.  2 See  Appendix  of  Plates,  No.  42. 

3 See  Appendix  of  Plates,  No.  38.  4 See  Appendix  of  Plates,  No.  90. 


PRIZE  ESSAY. 


235 

ol  engraving  inscriptions  on  brass  seals  by  machinery 
some  specimens  of  which  will  be  found  in  the  appen- 
dix. It  is  certainly  a most  beautiful  manner  of 
cutting  seals,  and  their  sharpness  and  depth  are 
highly  ornamental;  but  the  value  of  this  invention 
must  be  qualified  by  the  fact,  that  the  post  office  (to 
whom  the  public  are  greatly  indebted)  does  not  like 
thick  seals;  and  as  a matter  of  security,  a thin,  well 
pressed  seal  is  always  a greater  protection  than  a 
thick  one ; for  there  are  curious  devices  for  removing 

O 

them,  which  are  very  difficult  of  execution  where 
there  is  little  depth  of  wax. 

With  respect  to  the  manner  of  using  sealing-wax, 
as  pure  a light  as  possible,  or  that  which  contains  the 
least  carbon,  should  be  obtained  ; for  instance,  the 
light  from  a spirit  lamp  being  prefeued  to  that  of  a 
candle  or  taper.  Having  got  the  end  of  the  stick 
well  ignited,  do  not  destroy  the  flame  engendered,  but 
apply  the  wax  immediately  to  the  letter  or  envelope, 
stirring  it  round  briskly,  keeping  the  flame  above  the 
stick  all  the  time,  thus  allowing  the  carbon  to  fly  off, 
and  1 endering  the  impression  of  a fine  clear  colour. 
Carbon  is  unnecessarily  produced  by  lighting  the 
stick  of  wax  more  than  once  to  make  an  impression. 
The  finest  wax  will  always  carry  the  flame  to  the 
place  lequiied,  without  either  dropping  or  going 
out.  Regarding  inferior  qualities  of  wax,  the  same 
precautions  will,  in  degree,  produce  the  desired  effect, 
viz.,  a clear,  fine  impression.  The  larger  portion  of  the 
black  which  is  deposited  upon  the  seal,  is,  of  course, 
produced  by  the  combustion  of  the  wax;  any  plan, 
therefore,  by  which  the  wax  may  be  melted  without 
burning,  is  far  superior;  Mr.  Defries  has  a little 
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arrangement  connected  with  the  boiler  of  his  patent 
gas  apparatus,  with  which  a letter  may  be  sealed  “ by 
steam.” 

The  unpleasant  odour  so  much  complained  of  in 
burning  common  sealing  wax,  arises  from  the  substi- 
tution of  resin  for  shellac,  with  which  all  the  best 
qualities  should  be  made.  Some  kinds  manufactured 
by  Cooke  and  Sons  are  pleasantly  scented  with 
cinnamon  and  camphor ; the  former,  however,  seems 
to  interfere  with  the  impression,  as  if  pieces  were 
mixed  up  with  the  body  of  the  wax. 

The  French,  in  consequence  of  the  thin  paper  they 
employ,  succeed  admirably  with  wafer  seals.  These 
are  not  confined  to  our  common  chequered  escutcheon, 
but  considerable  pressure  being  applied  to  the  wafer, 
which  is  soft,  an  excellent  impression  is  produced  of 
any  crest  or  cypher,  almost  as  if  in  wax.  This  plan 
may  be  easily  adopted  with  an  embossing  press,  by 
using  the  matrix  only,  and  having  a pad  in  place  of 

the  die. 

A beautiful  effect  sometimes  ensues  from  endeavour- 
ing to  make  a small  impression  with  a large  size  seal, 
by  the  wax  taking  the  form  of  the  crest  or  coat  of 
arms  only,  without  any  border  or  rim  at  all ; if  this 
could  be  always  obtained  in  any  way,  it  would  be 
extremely  ornamental. 

In  order  to  secure  close  adhesion  of  the  wax  to  the 
paper,  it  is  well  just  to  moisten  with  the  tongue 
that  part  where  the  wax  is  to  be  applied  ; which  will 
prevent  its  being  chipped  off  by  collision,  or  paired 
off  without  destroying  the  paper.  This  plan  may 
be  usefully  adopted  when  valuable  securities  have  to 
be  enclosed  ; in  which  case  the  caution  might  appear 
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unnecessary,  that  wax  should  be  always  used ; but 
that  the  fact  was  elicited  at  a recent  inquiry,  in 
London,  where  £80  and  £40  in  notes  had  been 
abstracted  from  two  bankers’  parcels;  that  it  was  not 
an  unusual  practice  to  post  letters  containing  remit- 
tances, fastened  with  wafers  only,  and  not  with 
sealing-wax. 


LETTER  CLIPS,  BILL  FILES,  &c. 

These  are  most  useful  little  things,  for  keeping 
together  in  safe  custody,  the  great  number  of  bills, 
receipts,  orders,  cheques,  slips,  and  vouchers,  which 
abound  in  every  Bank ; they  are  valuable  also  for 
holding  cheques  during  the  entry  of  them  in  the 
day  book.  This  process  may  be  considerably  assisted 
thereby,  as  they  may  be  turned  over  readily  with  the 
left  hand,  without  fear  of  damaging  the  position  of 
the  pile ; the  most  convenient  plan  will  be  to  confine 
them  at  the  upper  left-hand  corner  with  one  of 
Whitehouse  and  Sons’  Registered  Square  Clips,  with 
spring  and  wheel,1  price  Is. 

These  are  decidedly  the  best  things  of  the  kind 
that  have  appeared,  the  clips  represented  in  the 
appendix  are  of  the  same  size  as  the  drawing,  nearly 
four  inches.  These  are  not  quite  so  large  as  would 
be  convenient  for  cheques  ; one  five  inches  long  would 
be  more  useful.  No.  31  is  better  than  No.  23,  which 
is  made  of  thin  material,  to  admit  of  the  ornamental 
impression  on  the  top.  This  is  quite  needless,  and 
the  clips  of  this  pattern  frequently  become  bent  and 
destroyed.  They  would  be  still  more  convenient  if 
the  rivet  head  and  spring  could  be  made  “ flush”  with 

1 See  Appendix  of  Plates,  No.  52. 
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the  plate,  so  as  to  present  no  impediment,  either  at  the 
top  or  bottom,  when  putting  a bundle  of  two  or  three 
hundred  cheques  into  them.  The  a temper”  of  the 
springs  admits  also  of  improvement. 

For  holding  a large  number  of  cheques,  the  old 
bent  flat  steel  letter  spring,  covered  with  leather, 
is  most  suitable.  These  were  to  he  seen  many 
years  ago,  although  they  appear  now  to  have  gone 
out  of  fashion. 

Whitehouse’s  Bill  Files  are  very  commodious;  one 
sheet  may  be  removed  without  disturbing  any  of  the 
rest.  No.  8,  which  is  represented  open,1  is  wrongly 
drawn;  the  flap  should  have  a cutting  01  slit  in  it, 
through  which  the  spring  projects  when  it  is  shut. 

Blackwood  and  Co.’s  “Beady  Reference  File”2  is 
more  appropriate  to  letters  and  documents  which  may 
be  done  with  for  the  day,  but  which  it  is  desired  to 
keep  at  hand  for  a week  or  two.  The  elastic  bands 
have  to  be  slipped  to  put  the  papers  in,  and  for 
reference,  it  is  simply  required  to  pull  back  the  hinge, 
and  draw  out  what  is  wanted.  For  “unanswered” 
letters,  and  such  requirements,  the  “ clips”  will  be 
preferred. 

For  confining  “ circulars  to  bankers,  or  pamphlets, 
the  clip  book  exhibited  by  De  La  Rue  and  Co.  would 
be  very  suitable ; or,  better  still,  the  screw  leaf-holder 
by  Charles  Knight. 

A convenient  and  ornamental  Tablet  Diary  has 
just  been  brought  out  by  Blackwood  and  Co.,  it  is 
set  once  a week,  and  gives  the  whole  month’s  dates, 

with  a slide  for  engagements. 

— 

1 See  Appendix  of  Plates,  No.  52.  2 See  Appendix  of  Plates,  No.  53. 
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The  more  recent  of  the  foregoing  pages  have 
been  devoted  to  remarks  upon  those  inventions,  and 
mechanical  and  other  contrivances,  by  which  the 
minor  every-day  operations  of  banking  may  be 
facilitated.  In  addition  to  these,  there  are  other 
equally  important  means,  and  it  is  perhaps  suitable 
that  an  observation  should  be  made  upon  general 
order  and  arrangement.  Like  a great  number  of 
questions  upon  the  application  of  time,  this  one 
resolves  itself  ultimately  into  a calculation  of  expense. 
In  all  trades,  work  may  be  “scamped;”  and  this  is 
grievous  in  proportion  to  the  value  of  the  material  to 
be  worked ; because  the  more  costly  the  material,  the 
smaller  is  the  proportionate  value  of  the  time.  When 
therefore,  as  in  banking  business,  the  commodity  is 
money,  in  which  case,  no  possible  rate  of  profit  can  at 
all  compensate  for  losses  which  are  not  positively 
unavoidable , — the  means  by  which  record  is  preserved, 
and  the  information  day  by  day  continually  accumu- 
lating, rendered  easily  accessible , are  not  to  be 
regarded  as  unnecessary  or  superfluous.  Slovenliness 
is  sure  to  prove  prodigal  in  the  long  run ; probably 
involving  the  sacrifice  of  much  more  valuable  time 
than  that  which  has  been  so  economised.  Undoubt- 
edly a temporary  saving  may  be  effected  ; and  it  would 
be  absurd  for  a person  whose  time  is  worth  £3  or 
£4  per  day,  to  occupy  himself  in  smoothing  out, 
folding,  endorsing,  arranging,  tying  up,  and  putting 
away  books  and  papers ; but  labour  at  a cost  of  4s.  or 
5s.  a day  may  be  usefully  so  employed,  and  in  doing 
this  work  well , so  that  at  a future  period,  when  these 
documents  may  be  referred  to,  all  in  haste,  and  some 
important  matter  may  be  depending  upon  their  pro- 
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duction,  the  time  of  half  a dozen  gentlemen  may  not 
be  lost  in  the  delay  of  finding  that  which  is  required. 
In  the  absence  of  this  careful  arrangement,  how 
serious  is  the  annoyance  of  searching  after  papers, 
when,  perhaps,  all  except  those  of  the  present  yeai, 
are  to  be  referred  to,  only  in  the  bygone  damp  or 
dusty  bundles,  entombed  in  the  vaults  beneath  the 
Banking  House,  or  in  the  garrets  in  its  roof. 

It  is  to  be  regretted  that  many  persons  draw  their 
cheques  and  orders  upon  shapeless  scraps  of  paper, 
instead  of  the  proper  forms  supplied  to  them  ; involv- 
ing an  inconvenience  consequent  on  want  of  uni- 
formity. It  would  also  prove  an  accommodation, 
if  instead  of  cheques  and  notes  being  presented  at  the 
counter,  as  is  sometimes  the  case,  rolled  and  squeezed 
up  into  a bullet,  they  were  kept  in  rather  more  trim 
condition.  By  this  means,  instead  of  a crumpled 
paper  being  read,  copied,  and  checked  with  difficulty, 
some  dozen  times,  the  inconvenience  would  be 
entirely  prevented. 

It  has  been  suggested  as  a valuable  source  of 
revenue,  that  a penny  stamp  should  be  charged  upon 
all  bankers’  cheques;  by  which  means  the  trouble 
and  annoyance  of  small  transactions  would  be  con- 
siderably lessened.  This  plan,  whatever  might  be  its 
financial  result,  would  be  a burden  upon  trade,  and  an 
extension  of  the  undesirable  system  of  indirect 
taxation.  Neither  do  bankers  need  to  be  thus 
protected  ; it  is  perfectly  competent  for  them  to  dis- 
courage the  drawing  of  cheques  below  five  pounds. 
A banking  account  was  never  intended  to  relieve 
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persons  from  keeping  accounts  themselves;  and  any 
man  of  business  must  be  aware,  that  the  full  and 
complete  system  of  book-keeping,  which  the  mag- 
nitude of  Bank  operations  renders  necessary,  is  not 
adapted  to  dealings,  which  the  majority  of  persons 
settle  in  their  ‘‘petty  cash.”  It  is  important  also 
that  every  one  should  keep  an  account  for  him  self 
against  his  banker  as  a check. 

ENGRAVING  AND  PRINTING,  PREVENTION  OF 

FORGERY. 

BANK  NOTE  PAPER. 

With  some  men  of  ultra  principles,  it  was  formerly 
a matter  of  discussion,  whether  the  prevention  of 
crime  is  any  part  of  legislative  duty ; or  whether 
its  treatment  should  not  be  wholly  punitive.  In  later 
years,  however,  the  prevention  of  crime  has  been 
deemed  by  all,  to  be  intimately  associated  with  every 
consideration  of  a statutory  character,  and  more 
recently,  to  be  a subject  of  infinite  importance.  Ex- 
perience has  proved  most  abundantly,  that,  in  refer- 
ence to  the  higher  class  of  crimes,  the  deterring 
influence  is  not  increased  by  resorting  to  the  highest 
punishment ; but  that  a minor  infliction,  following 
with  greater  certainty,  has  a more  powerful  effect. 
The  expediency  is  also  fully  admitted  of  placing  the 
most  insurmountable  barriers  in  the  road  to  crime. 

‘ The  arguments  in  favour  of  death  punishments  never  failed  so 
signally,  as  when  brought  to  the  test  of  the  scaffold,  and  its  effect 
on  Bank  lorgeries.  When  these  were  most  numerous,  although 
from  twenty  to  thirty  persons  were  put  to  death  in  one  year,  the 
gallows  was  never  deprived  of  an  equal  share  of  prey  during  the 
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next.  As  long  as  simulated  notes  could  be  passed  with  ease,  and 
detected  with  difficulty,  the  Old  Bailey  had  no  terrors  for  clever 
engravers  and  dexterous  imitators  of  the  hieroglyphic  autographs 
of  the  Bank  of  England  signers. 

“From  the  issue  of  small  notes  in  February  1797,  to  the  end  of 
1817 — twenty  years — there  were  no  fewer  than  eight  hundred  and 
seventy  prosecutions  connected  with  Bank  Note  Forgery,  in  which 
there  were  only  one  hundred  and  sixty  acquittals,  and  upwards  of 
three  hundred  executions  ! 1818  was  the  culminating  point  of 

the  crime.  In  the  first  three  months  there  were  no  fewer  than  one 
hundred  and  twenty-eight  prosecutions  by  the  Bank  ; and  by  the 
end  of  that  year,  two-and-thirty  individuals  had  been  hanged  for 
Note  Forgery.  So  far  from  this  appalling  series  of  examples 
having  any  effect  in  checking  the  progress  of  the  crime,  it  is  proved 
that  at,  and  after  that  very  time,  base  notes  were  poured  into  the 
Bank  at  the  rate  of  a hundred  a day  ! 

“ The  enormous  number  of  undetected  forgeries  afloat,  may  be 
estimated  by  the  fact,  that  from  the  1st  of  January  1812,  to  the 
10th  April  1818,  one  hundred  and  thirty-one  thousand  three  hun- 
dred and  thirty-one  pieces  of  paper  were  ornamented  by  the  Bank 
officers  with  the  word  “ Forged” — upwards  of  one  hundred  and 
seven  thousand  of  them  were  one-pound  counterfeits  the  fol- 
lowing being  a list  of  the  forgeries  of  the  one-pound  notes  annually 


presented  : — 

1811  ...  ...  ... 

4825 

1816 

20,025 

1812  

11,682 

1817 

26,179 

1 8 18  ...  ...  ... 

10,530 

1818 

...  ...  ...  2o,6l7 

1814  

9973 

1819 

...  ...  21,340 

oc 
>— > 
Or 

• 

• 

• 

• 

• 

• 

• 

• 

12,744 

1820 

27,993 

44  In  1819  public  alarm  at  the  prevalence  of 
forgeries,  and  the  difficnlty  of  knowing  them  to  be 
such,  arose  to  the  height  of  demanding  some  sort  of 
relief.  A committee  was  appointed  by  the  Govern- 
ment, to  inquire  into  the  best  means  of  prevention, 
and  180  projects  were  submitted.”  These  mostly 
consisted  of  intricate  designs,  such  as  rendered  great 
expense  necessary  to  imitate  ; but  to  the  great  chagrin 
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and  disappointment  of  certain  ingenious  engravers, 
none  of  these  were  adopted. 

“ The  gallows  having  been  found  ineffectual  in  preventing 
forgery,  the  true  expedient  for  at  least  lessening  the  crime  was 
adopted  in  1821  : — the  issue  of  small  notes  was  wholly  discontinued, 
and  sovereigns  were  brought  into  circulation.  The  forger’s  trade 
was  nearly  annihilated.  Criminal  returns  inform  us  that  during 
the  nine  years  after  the  resumption  of  gold  currency,  the  number  of 
convictions  for  offences  having  reference  to  the  Bank  of  England 
notes  were  less  than  one  hundred,  and  the  executions  only  eight. 
This  clinches  the  argument  against  the  efficacy  of  the  gallows.  In 
1830  death  punishments  were  repealed  for  all  minor  offences,” 
the  result  of  which  will  be  seen  from  the  following  table  of  the 
amount  of  forged  notes  annually  presented  : — 


1821 

l£  Notes 

17,389 

£5 

£10 

£5 

£10 

1821  .. 

..  507 

....  72 

1838  

60  .. 

. . 9 

1822  .. 

..  352 

....  61 

1839  .... 

96  .. 

. . 19 

1823  .. 

..  214 

....  19 

1840  

126  .. 

. . 26 

1824  .. 

. . 95 

....  18 

1841  .... 

58  . . 

. . 9 

1825  .. 

..  121 

....  9 

1842  .... 

79  .. 

. . 7 

1826  .. 

..  345 

....  29 

1843  

38  . . 

. . 5 

1827  . . 

..  265 

....  35 

1844  .... 

32  .. 

. . 3 

1828  .. 

..  348 

....  63 

1845  

34  .. 

. . 3 

1829  .. 

..  431 

....  40 

1846  

63  .. 

. . 4 

1830  .. 

..  279 

....  37 

1847  .... 

63  .. 

. . 2 

1831  .. 

..  133 

....  11 

1848  

214  .. 

. . 11 

1832  . . 

..  159 

....  27 

1849  

109  . . 

. . 65 

1833  .. 

..  120 

....  57 

1850  

47  .. 

. . 11 

1834  .. 

. . 50 

....  13 

. 1851  .... 

110  .. 

. . 53 

1835  .. 

. . 52 

....  15 

1852  

132  .. 

. . 68 

1836  .. 

. . 52 

..  . . 9 

To  Sept. 

1837  .. 

. . 77 

. . . . 16 

1853  .... 

138  .. 

. . 76 

In  a most  interesting  lecture  at  the 

Royal  Institu- 

tion  upon 

this 

subject, 

the  Rev. 

John 

Barlow 

attributed 

the  increase  of  forgery  in  the 

last  two 

years,  “ to  the  disturbed  state  of  Europe,  calling  forth 
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necessitous  ingenuity  to  imitate  the  paper  money  of 
almost  the  only  undisturbed  monarchy,”  to  which 
might  be  added  the  results  of  the  railway  mania  and 
succeeding  panic.  The  general  decline  of  forgery  he 
referred  “ to  the  good  effects  of  education  and  moral 
training,  and  to  the  example  of  a Christian  legisla- 
ture, by  the  abolition  of  capital  punishment  for  this 
offence,  setting  a value  upon  human  life.” 

Some  useful  information  upon  this  matter  will  be 
found  in  Francis’  History  of  the  Bank  of  England  ; 
and  in  Dickens’  Household  Words,1  much  that  is 
interesting  and  instructive. 

Bankers  have  sought  security  to  the  public  and 
themselves  from  forgery  of  their  notes,  by  two  distinct 
and  widely  different  means.  The  Bank  of  England 
has  adopted  one  course,  essentially  its  own ; whilst  the 
other  has  been  followed  by  bankers  generally  through- 
out the  kingdom.  The  effort,  in  the  perfecting  of 
Bank  of  England  paper,  has  been,  to  secure  simple 
identity  and  ready  recognition  ; in  almost  all  other 
notes,  to  approach  as  nearly  as  possible,  to  that  which 
is  inimitable . Both  classes  of  notes  are  especially 
adapted  to  their  several  purposes.  Although  an 
entirely  opposite  opinion  is  expressed  indirectly  by 
the  advocates  of  the  inimitable  note ; it  nevertheless 
appears  manifest,  that  the  simpler  the  note  the  more 
readily  it  is  recognised ; and  ready  recognition  is 
closely  connected  with  inimitability . In  order  to 

afford  ready  recognition  of  Bank  of  England  paper, 
the  great  object  aimed  at  for  years,  has  been  to  secure 
identity  in  every  respect '.  This  is  highly  important, 

1 Vol.  i,  p.  426,  555,  and  615. 
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considering  that  Bank  of  England  notes  are  carried 
occasionally  to  the  most  distant  parts  of  the  world, 
where  persons  would  find  it  difficult  to  become 
extremely  au  fait  in  the  judgment  of  an  elaborate 
engraving;  whilst  the  extreme  simplicity  and  un- 
altered character  of  these  notes,  at  once  secures  them 
confidence. 

The  Bank  of  England,  by  manufacturing  notes  in 
such  vast  quantities,  and  under  the  immediate  inspec- 
tion of  her  own  officers,  possesses  means  for  securing 
identity,  which  no  private  banker  or  ordinary  banking 
company  can  possibly  obtain.  For  instance,  the 
paper  of  one  batch  of  notes,  from  the  first  engraver 
in  London,  will  sometimes  be  considerably  thicker 
than  that  of  another  parcel ; the  printing  also  will  be 
widely  different  ; indeed,  two  notes  may  be  printed 
from  the  same  plate,  which  no  ordinary  observer 
would  take  to  be  similar  impressions.  Hence  it  is 
shown  that  the  steady  perseverance  of  the  Bank  of 
England,  in  gradually  improving  their  original  note, 
and  in  ceaseless  efforts  to  preserve  simplicity  and 
uniformity,  has  been  by  no  means  unsuccessful.  As 
the  security  to  the  public  consists  in  their  acquain- 
tance with  its  distinctive  features,  a few  of  these  will 
be  adverted  to ; for  the  suggestion  of  which  we  are 
indebted  to  Mr.  Barlow:  — 

4 The  Bank  of  Bngland  note  is  simple  in  character,  having 
altered  very  little  in  appearance,  since  it  was  first  issued  at  the  end 
of  the  seventeenth  century  ; but  the  quality  of  the  paper  and  of  the 
engraved  writing  have  now  been  brought  up  to  a high  degree  of 
excellence.  The  paper  is  distinguished  : — 1.  By  its  colour,  a 
peculiar  white,  such  as  is  neither  sold  in  the  shops,  nor  used  for 
any  other  purpose. — 2.  By  its  thinness  and  transparency , qualities 
which  prevent  any  of  the  printed  part  of  the  note  being  washed 
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out  by  turpentine  or  removed  by  the  knife,  unless  a hole  is  made 
in  the  place  thus  practised  on. — 3.  By  its  characteristic  feel. 
There  is  a peculiar  crispness  and  toughness  in  Bank  of  England 
paper,  which  enables  those  who  are  accustomed  to  handle  it,  to 
distinguish  instantaneously,  by  the  sense  of  touch  alone,  true  from 
false  notes. — 4.  By  the  wire  mark , or  water  mark,  which  is  pro- 
duced in  the  paper  when  in  the  state  of  pulp  ; consequently,  a 
forger  must  procure  a mould  and  make  his  own  paper.  But  both 
the  workmanship  of  the  mould  and  the  manufacture  of  the  paper, 
from  its  intricate  surface,  require  the  skill  of  first-rate  artizans. 
As  these  are  not  found  in  the  haunts  of  crime,  a spurious  imita- 
tion of  the  water  mark  has  to  be  affixed  by  means  of  a metallic 
stamp  upon  the  counterfeit  paper  after  it  has  been  made.  A false 
mark  of  this  kind  is  readily  distinguished  from  the  true. — 5.  By 
the  three  deckle  edges  of  the  Bank  note.  Ihe  mould  contains 
two  notes,  placed  lengthways  ; these  are  separated  by  the  knife  in 
a future  stage  of  the  manufacture.  The  deckle  (or  wooden  frame 
of  the  paper  mould)  produces  that  peculiar  effect  which  is  seen  on 
the  edges  of  uncut  paper.  As  it  is  caused  when  this  substance  is 
in  the  state  of  pulp,  it  is  as  unlike  any  imitation  attempted  upon 
paper,  as  the  rent  or  hemmed  edge  of  linen,  &c.,  is  to  the  selvage. 
It  will  be  evident  from  this,  that  any  paper  purchased  for  purposes 
of  forgery,  inasmuch  as  it  has  to  be  cut  into  shape,  can  have  at 
most,  but  two  natural  (or  deckle)  edges,  instead  of  three,  and  must 
bear,  in  consequence,  a recognizable  proof  of  falsity.  The  smooth 
edge  in  a Bank  note  will  be  one  of  the  short  sides ; if  therefore  a 
note  have  not  two  long  and  one  short  deckle  edges,  it  is  spurious. 
6.  By  the  strength  of  the  Bank  note  paper.  Being  made,  not 
from  the  worn  fibres  of  old  garments,  but  from  new  linen  and  new 
cotton  pieces,  the  paper  of  the  Bank  note  is  extremely  strong.  ’ 

This  latter  characteristic  is  not  one  of  ready,  recog- 
nition, and  is  shown  chiefly  by  its  resistance  to  wear 
and  tear.  Unsized,  a note  weighs  about  18^  grains; 
in  this  state  it  will  support  36 lbs.,  one  grain  of  size 
being  added,  it  will  support  half  a cwt.  Its  strength 
and  durability  are  due  to  the  excellence  of  the 
materials  and  the  care  in  their  manipulation. 
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The  nicety  of  adjustment  in  bank  paper  manufac- 
ture is  evinced  by  its  being  suited  both  to  the  printer 
who  requires  the  least,  and  to  the  penman  who 
requires  the  greatest  quantity  of  size  in  the  paper,  to 
fit  it  for  their  respective  purposes. 

“ A scrupulous  examination  of  this  curious  piece  of  paper, 
implants  a thorough  conviction  that  it  is  a very  superior  article — in 
short,  unique.  There  is  nothing  like  it  in  the  world  of  sheets. 
Tested  by  the  touch,  it  gives  out  a crisp,  crackling,  sharp,  sound — • 
a note  essentially  its  own — a music  which  resounds  from  no  other 
quires.  To  the  eye  it  shows  a colour  belonging  neither  to  blue- 
wove  nor  yellow-wove,  nor  to  cream-laid,  but  a white,  like  no  other 
white,  either  in  paper  or  pulp.”1 

From  the  very  first  note  issued  by  the  Bank,  the 
same  general  design  has  been  preserved  ; the  water 
mark  has  been  for  many  years  past,  and  is  now 
especially,  one  of  its  principal  distinctive  features. 
The  way  in  which  this  is  produced  may  be  readily 
explained.  To  form  the  ordinary  mould , an  immense 
number  of  wires  are  stitched  together  upon  a ma- 
hogany frame.  The  designs  on  these  moulds,  forming 
the  watermark,  are  also  composed  of  wires,  twisted 
and  stitched  to  the  groundwork ; they  are,  therefore, 
above  the  level  face  of  the  mould  by  the  thickness  of 
the  wires  of  which  they  consist.  The  pulp  in  settling 
down  on  the  mould,  must  be  thinner  on  the  wire 
design  than  on  other  parts  of  the  sheet ; and  when 
dry,  this  is  plainly  discernible,  being  of  course  more 
transparent  where  the  substance  is  thinnest : this 
plan  has  been  adopted  for  a very  lengthened  period. 
To  make  the  paper  for  something  like  8,000,000 
notes,  issued  yearly  by  the  Bank,  four  or  five  new 
sets  of  moulds  are  required;  these  are  formed  by 

1 Household  Words. 
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handwork,  each  pair  of  moulds  containing  some 
hundreds  of  thousands  of  stitches.  Mathematical 
precision  in  this  work  cannot  be  attained,  and  to 
secure  identity  in  the  watermark  has  been  found  no 
easy  task,  and  an  approach  even  to  perfection  utterly 
impossible. 

Messrs.  Brewer,  Smith  and  Co.,  have  recently 
patented  a process  for  improving  watermarks,  com- 
bining high  artistic  skill  with  great  mechanical 
ingenuity.  It  is  understood  that  this  will  be  brought 
into  general  use  shortly  for  Bank  of  England  paper. 
These  new  moulds  are  not  made  from  wire  df  any 
description ; the  whole  groundwork,  as  well  as  the 
design,  is  cut  in  a die  or  dies ; from  these  a series  of 
plates  or  paper  moulds  may  be  obtained  of  precise 
similarity.  Thus  an  unlimited  succession  of  any 
design,  however  elaborate  in  shade  or  outline,  may 
be  secured,  possessing  as  near  an  approach  to  identity 
in  the  watermark  as  can  well  be  conceived.  The 
Bank  having  one  watermark  and  one  only,  and  the 
notes  in  this  respect  being  constantly  the  same, 
it  follows  that  the  security  afforded,  both  to  them- 
selves and  the  public,  is  very  great,  because  any  note 
containing  even  the  slightest  deviation  from  the  design, 
must  be  a counterfeit.  By  this  process  an  official 
signature  may  be  made  in,  and  rendered  part  of  the 
watermark  itself,  which  would  admit  of  instant  com- 
parison with  a doubtful  autograph. 

Although  this  method  possesses  great  advantages 
in  the  durability  of  the  means  employed,  moulds  of 
this  kind  are  of  the  same  price  as  those  in  ordinary 
use,  and  have  lately  secured  the  approval  both  of 
the  Bank  of  England  and  the  Bank  of  Scotland. 
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Mr.  Portal,  the  manufacturer  of  Bank  of  England, 
as  well  as  other  Bank  note  paper,  has  very  courteously 
furnished  a specimen  of  this  peculiar  watermark.1 

For  a similar  purpose  a somewhat  different  process 
has  been  recently  patented  by  Mr.  Saunders,  who  has 
honourably  conceded  to  his  assistant,  Mr.  W.  Stones, 
the  credit  due  to  the  invention.  It  resembles  that 
suggested  by  Mr.  Oldham  of  the  Bank  of  England, 
by  which,  as  in  Mr.  Portal’s  plan,  designs  in  outline 
and  in  shade , can  be  introduced,  which  have  hitherto 
been  confined  to  words  in  Roman  characters,  or 
devices  of  the  simplest  kind,  and  these  in  outline 
only.  It  appears  to  be  peculiarly  adapted  to  large, 
and  also  in  some  degree  to  small  papers,  producing  a 
very  good  effect;  some  specimens  will  be  found  in 
the  appendix.2 

The  advantage  of  obtaining  additional  security 
from  a watermark  in  the  paper,  difficult  or  impossible 
of  imitation,  (except  by  a very  few  manufacturers,)  is 
manifest.  rIhe  expense  of  various  elaborate  designs 
for  different  bankers  is  unnecessary,  and  as  it  is  not 
so  much  a matter  of  taste,  as  of  protection,  one  very 
complete  and  rare  design  might  serve,  in  the  manufac- 
turer’s hands,  for  hankers ’ note  paper  generally. 
This  might  then  become  a sort  of  guarantee,  with 
which  the  public  would  be  acquainted,  and  the 
palming  off  of  forged  notes  upon  individuals  who 
cannot  at  present  judge,  at  a glance,  of  their  genuine- 
ness, would  be  thereby  prevented. 

rIhe  superiority  of  one  design  over  many,  will 
be  manifest  upon  the  Bank  of  England  principle  of 
ready  recognition , which  necessarily  implies  a previous 

1 See  Appendix  of  Plates,  No.  14.  2 See  Appendix  of  Plates,  Nos.  15  and  16. 
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acquaintance.  If,  therefore,  several  bankers  in  the 
same  district,  were  to  unite  together  to  procure  a first 
rate  watermark  paper , the  engraved  notes  would  be 
just  as  readily  distinguished,  and  after  a little  time, 
instead  of  the  watermark  being  disregarded,  as  at 
present,  it  would  become  generally  known,  a greater 
degree  of  identity  would  be  secured,  and  a means  of 
safety,  without  additional  expense ; one  also  in  the 
benefits  of  which  the  public  would  participate. 

Mr.  Wildes’  “ Floreated  Writing  Paper,”1  is  a very 
good  specimen  of  watermark ; it  is  made  by 
machinery,  and  seems  well  adapted  to  all  ornamental 
purposes  where  mere  outline  is  required.  It  is 
rather  remarkable  that  this  unequal  thickness,  by 
which  the  pattern  is  produced,  should  be  imper- 
ceptible by  the  pen. 

BANK  NOTE  ENGRAVING  AND  PRINTING. 

Engraving,  which  formerly  was  a very  expensive 
and  laborious  process,  the  plates  requiring  constant 
renewal  by  means  of  the  hand  and  the  graver,  is 
now  wonderfully  facilitated,  whilst  at  the  same  time 
perfect  coincidence  is  obtained  by  the  process  of  trans- 
ferring. This  is  founded  upon  the  property  of  steel, 
which  admits  of  being  softened  and  hardened  at  will. 
The  steel  plates  for  printing  are  produced  in  a manner 
somewhat  analogous  to  that  by  which  coin  is  stamped 
at  the  Mint,  except  that  instead  of  a blow,  heavy 
pressure  is  employed. 

The  design  of  the  note  having  been  prepared,  it  is 
divided,  for  convenience,  into  four  or  five  sections, 
each  of  which  is  then  engraved  on  a soft  steel  die. 


1 See  Appendix  of  Plates , No.  17. 
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These  are  subsequently  hardened,  and  by  severe 
pressure,  soft  steel  cylinders  or  “ mills  ” are  made 
to  take  an  indistinguishable  copy  in  relief.  The 
cylinders  being  then  hardened  in  their  turn,  give  the 
indented  impression,  piece  by  piece,  to  a soft  steel 
plate,  until  the  whole  “ form  ” is  complete.  The 
soft  plate  is  subsequently  hardened,  to  be  used  in  the 
printing  press.  A number  of  steel  plates  may  be 
thus  obtained  from  the  same  cylinders,  and  several 
cylinders  from  the  same  die,  so  that  one  engraving 
serves  almost  acl  infinitum. 

By  means  of  a very  ingenious  machine,  the 
engraving  on  the  plates,  when  worn  by  long  use,  is 
repaired  by  the  same  rollers  or  mills,  and  thus  per- 
fect identity  of  form  is  permanently  secured.  Many 
other  improvements  in  addition  to  the  last  named, 
which  have  been  introduced  into  this,  as  also  the 
printing  department  of  the  Bank  of  England,  are  the 
work  of  Mr.  Thomas  Oldham,  the  present  chief 
engraver. 

“ Before  passing  through  the  press,  all  paper  must 
be  damped,  that  it  may  readily  absorb  ink,  and  Bank 
note  paper  is  not  exempt  from  this  law ; but  the  pro- 
cess by  which  it  is  complied  with,  is  an  ingenious 
exception  to  the  ordinary  modes.”  The  sheets  are 
put  into  an  iron  “ chamber,”  which  is  exhausted  of 
air ; water  is  then  admitted,  and  forces  itself  through 
every  pore.  By  this  means  the  day’s  supply  of 
30,000  notes  are  moistened  with  astonishing  rapidity. 

This  process  was  invented  by  the  late  Mr.  Oldham, 
about  thirty  years  ago,  who  at  the  same  time  sug- 
gested its  application  to  pickling  meat.  Payne’s 
more  recent  patent  for  preserving  timber  is  derived 


252 


PRIZE  ESSAY. 


from  the  same  principle.  Perhaps  some  modification 
of  it  might  be  adapted  to  the  damping  of  letter  copy- 
ing books. 

The  “ Frankfort  black,”  from  which  the  ink  for 
plate  printing  is  made,  is  composed  of  the  charred 
husks  and  vines  of  Rhenish  grapes.  When  mixed  at 
the  Bank  with  pure  linseed  oil,  carefully  prepared  by 
boiling  and  burning,  this  vinous  refuse  affords  a 
characteristic  velvety  black,  very  distinguishable  in 
the  left  hand  corner  of  the  note.  Inks  in  forgeries 
have  usually  a blueish  or  brownish  hue. 

Whilst  Bank  notes  are  engraved  and  struck  off 
very  much  as  formerly,  permission  has  been  obtained, 
by  a recent  Act,  to  use  printed  instead  of  written 
signatures,  and  declaring  their  imitation  a forgery. 
The  number,  date,  and  signature  are  now  all  three 
given  by  surface  printing,  at  one  operation,  and  it 
would  certainly  seem  that  the  Anastatic  and  other 
forgers  are  thereby  assisted  in  their  operations.  As 
a matter  of  art,  the  machinery  employed  is  beautiful, 
but  as  far  as  engraving  is  concerned,  the  Bank  had 
very  little  security  before,  and  it  has  now  adopted  a 
plan  by  which  it  will  probably  have  less. 

INIMITABLE  ENGRAVING. 

Having  explained  the  principle  of  security  adopted 
by  the  Bank  of  England,  viz.,  “ simple  identity,1  and 
ready  recognition,”  it  is  important  that  the  plan 
deemed  more  applicable  to  general  use  should  be 
discussed,  viz.,  “ inimitability.” 


* 1 An  apology  is  offered  for  the  frequent  introduction  of  this  word,  as  being 
critically  inappropriate,  whilst  at  the  same  time  it  embodies  in  a peculiar  degree 
the  meaning  of  the  writer. 
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It  must  not  be  supposed  that  this  principle  has  been 
overlooked  by  the  Bank  of  England,  or  that  their 
adoption  of  a somewhat  different  course,  has  been 
without  due  care  and  minute  examination,  as  upwards 
of  £100,000  have  been  spent  by  that  Corporation  in 
experiments  upon  this  very  matter. 

“Mr.  Jacob  Perkins,  the  founder  of  the  present  firm  of 
Perkins,  Bacon,  and  Petch,  was  a native  of  Massachusetts, 
and  by  profession,  an  intaglio  engraves.  He  devoted,  from  his 
youth,  much  attention  to  the  subject  of  engraving  on  steel,  and 
as  a proof  of  his  success  in  his  own  country,  we  may  mention 
that  the  State  of  Massachusetts  passed  a law  compelling  all  banks 
to  use  the  peculiar  form  of  bank-note  which  he  had  invented  for 
the  prevention  of  forgery.  In  1819,  acting  on  the  advice  of  our 
minister,  Sir  Charles  Bagot,  he  determined  on  removing  to  this 
country,  to  get  the  bank-note  engraving  to  do,  for  that  great  foun- 
tain of  notes,  the  Bank  of  England.  He  came,  bringing  with  him 
four  discoveries,  the  four  elements  of  the  work  of  his  art.  These 
were  : — 

First— A mastery  in  hardening  and  softening  steel ; which 
enabled  him, 

Secondly — To  engrave  on  steel. 

Thirdly — A process  for  transferring  figures  from  steel  to  steel, 
and  thus  multiplying  the  number  of  plates  to  be  printed 
from. 

Fourthly — A new  and  elaborate  style  of  ornamentation,  by 
means  of  geometrical  lathe-work. 

The  last  of  these  inventions  is  that  which  produces  the  network- 
looking ground,  on  which  Her  Majesty’s  image  lies  in  the  postage 
stamp,  and  was  the  invention  of  a Mr.  Spencer.  It  is  the  same,  in 
its  first  principle,  as  that  on  which  the  backs  of  watches  are 
‘ engine-turned,’  by  the  agency  of  that  description  of  lathe  called 
a ‘Rose  Engine.’  Mr.  Perkins  elaborated  the  machine,  and 
applied  it  to  engraving  for  printing.” 

The  value  of  this  invention,  in  the  power  it  confers 
to  multiply  without  expense  the  most  laborious 
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works  of  art,  which  could  not  otherwise  be  produced, 
is  shown  by  the  following  extract  from  “ Household 
Words”  upon  the  Postage  Stamp. 

“ The  number  of.posfcage  labels  required  for  the  public  service  is 
— casting  out  Sundays — upwards  of  one  million  a-day  ; it  was 
nearly  three  hundred  millions,  for  the  three  hundred  and  sixty-five 
days  of  1851  ; fifty-two  of  them  being  Sundays.  Let  us  see,  then, 
what  labour  would  have  been  required  to  keep  pace  with  this 
prodigious  demand,  had  Mr.  Perkins’  invention  not  been  in  exist- 
ence . — It  took  Mr.  Heath  a fortnight’s  hard  work  to  engrave,  on 
the  original  steel  die,  the  profile  which  is  the  progenitor  of  all  the 
rest.  Had  there  been  no  power  to  transfer  that  work  to  other 
plates  for  printing,  of  course  every  head  must  have  been  separately 
engraved  by  hand  on  the  printing  plates,  each  at  an  equal  expendi- 
ture of  time.  What,  therefore,  occupied  originally  a couple  of 
weeks,  and  which  now  occupies  no  more  than  a few  minutes  to 
manufacture  plates  for  printing  from,  would  have  taken — how  many 
years  ? We  shall  see  : — 

“ Since  the  introduction  of  cheap  postage,  Messrs.  Perkins, 

Bacon,  and  Petch,  have  transferred  the  matrix  upon  one  hundred 

and  forty-two  plates,  each  having  two  hundred  and  forty  heads 

upon  it  ; in  other  words,  the  number  of  single  impressions  given 

off  from  steel  to  steel,  has  been  thirty-four  thousand  and  eighty. 

Every  one  of  these,  but  for  the  transferring  process,  must  have 

been  engraved  laboriously  by  hand,  at  the  expense  of  a fortnight’s 

time.  If  the  Wandering  Jew  were  an  engraver,  and  had  that  little 

order  to  execute,  he  could  not  have  completed  it  under  thirteen 

hundred  and  ten  vears.  Had  a Rowland  Hill  of  the  time  of  Henry 
«/ 

the  Eighth  set  him  at  work  in  1542,  he  must  have  been  “cutting 
away”  ever  since,  and  could  not  have  laid  down  his  graver  yet ; 
(nor  for  one  thousand  years  to  come.)  The  thirty-four  thousand 
and  eighty  heads  which  Mr.  Perkins’s  plan  has  produced  on  steel, 
since  1840,  would  have  occupied  the  miniature  bayonets  of  an 
army  of  hand  engravers  one  hundred  and  ten  strong.  Had  it  not 
been,  therefore,  for  the  transferring  process,  the  Government  must 
have  employed  the  less  elegant  and  coarser  appliances  of  stereotype 
plates  and  letter-press  printing,  to  produce  postage  labels  at  the 
inordinate  rate  per  diem  at  which  they  are  demanded  by  an 
eminently  epistolary  public. 
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“ Then  comes  the  question  of  cost,  to  be  computed  from  the  data 
ot  upwards  of  a hundred  engravers  at  work  for  a dozen  years. 
Even  they  must  have  had  different  degrees  of  skill  ; and  the  like- 
ness of  Her  Majesty  could  not  have  been  equally  preserved,  as  it 
now  is,  in  the  billions  of  miniatures  which  the  best  hundred  in  the 
profession  could  have  engraved.” 


It  has  been  truly  said,  that  the  circumstances  make 
the  men,  as  well  as  that  men  make  their  circumstances. 
The  fact,  therefore,  of  the  race  to  which  Vaughan, 
Mathieson,  and  Charles  Price  belonged,  being  well 
nigh  extinct,  may  be  attributed  to  the  removal  of 
those  facilities  and  temptations  to  fraud,  by  which 
they  were  surrounded.  The  forging  of  a bankers’ 
note  being  so  extremely  rare,  is  owing,  in  great 
measure,  to  the  perfection  now  attained  in  engraving 
by  the  “ siderographic  ” plan,  introduced  from 
America  by  Messrs.  Perkins  and  Fairman,  and  at 
present  practised  by  their  successors,  Messrs.  Perkins, 
Bacon,  and  Petch. 

In  a letter  by  Mr.  Charles  Heath  to  the  Secretary 
of  State  for  the  Home  Department,  upon  the  rejec- 
tion by  the  Bank  of  England  of  the  siderographic 
plan,  for  an  inimitable  note,  the  following  principles 
of  protection  are  suggested,  and  as  this  letter  has 
not  been  published,  some  extracts  from  it  may  be 
acceptable. 

“ First  or  highest  degree  of  protection.  If  a Bank  note  can  be 
made  absolutely  inimitable,  so  that  no  human  art  can  copy  it,  or 
any  portion  of  it ; beyond  all  doubt  it  ought  to  be  preferred  ; 
supposing  always  that  it  unites  other  necessary  qualifications,  such 
as  sufficient  cheapness,  capability  of  being  produced  in  numbers  on 
Bank  paper,  &c.  If  such  cannot  be  obtained,  then  the  second 
degree  of  protection  must  be  sought  for,  and  one  which  would  be, 
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in  fact,  equally  a protection  to  a currency  ; that  is,  some  note  which, 
although  not  absolutely  inimitable,  presents  such  difficulties,  that  it 
could  not  be  reproduced  at  a price  that  would  give  a profit  to  the 
forger.  If  even  this  cannot  be  found,  then  that  note  which , on  the 
whole,  is  the  best,  that  is,  such  as  can  be  forged  by  the  fewest 
persons,  requires  the  greatest  labour,  the  highest  degree  of  art,  and 
the  most  money,  and  the  forgeries  of  which  can  be  most  easily 
pointed  out  and  detected,  ought  to  be  sought  and  adopted. 

“ To  reach  the  second  degree  of  perfection,  is  all  that  is  really 
necessary  to  accomplish  protection  from  forgery.  The  object  of 
inquiry  ought  however  to  be,  which  is  the  best ? If  that  best 
attains  the  second  degree  of  perfection,  that  is,  if  it  cannot  be 
counterfeited  with  a profit  to  the  forger,  it  is  evidently  all  that  is 
really  required.” 

The  siderographic,  or  transfer  process,  has  been 
explained  in  connexion  with  the  Bank  of  England 
note,  and  although  applicable  to  this  simple  specimen 
of  printing,  it  is  equally  adapted  to  the  most  elaborate. 

“ Copper  plates  lose  their  beauty  after  a few  hundred  impres- 
sions, and  are  entirely  worn  out  by  printing  three  or  four  thousand  : 
the  expense,  therefore,  limits  both  the  quantity  and  beauty  of  the 
work  that  can  be  bestowed  on  a paper  currency. 

“ On  the  perpetuating  plan,  the  cost  of  the  original  plate  is  of 
no  consequence,  inasmuch  as,  when  once  engraved,  millions  upon 
millions  of  notes  may  be  produced  at  the  mere  expense  of  printing. 
The  first  difficulty,  therefore,  that  may  be  thrown  in  the  way  of  a 
forger,  is  the  quantity  of  work.  If,  for  example,  it  were  possible 
to  circulate  the  print  of  La  Hogue  as  a note,  which  would  require 
years  to  engrave  : — although  no  one  can  say  that  it  could  not  be 
copied,  yet  such  a note  would  be  perfectly  safe  from  forgery.” 

A general  principle  may  be  laid  down,  that  no  note 
however  ingenious  or  safe,  can  be  adopted,  unless  it 
can  be  made  in  sufficient  numbers  for  circulation;  and 
as  a corollary,  that  no  imitation  is  of  importance  unless 
in  a form  in  which  it  may  be  circulated,  and  in 
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quantity  sufficient  to  repay  the  party  for  his  expense 
and  risk. 

“ Thus,  quantity  of  work  alone  might  be  made  protective  : but 
a further  security  may  be  gained  by  the  quality  of  the  works  of 
art  employed.  The  constant  inspection  of  the  finest  works  of  art 
would  stimulate  the  curiosity,  rapidly  improve  the  taste,  and 
increase  the  discrimination  of  the  public,  who  would  therefore  very 
soon  be  able  by  attention  to  detect  a forgery. 

“The  variety  of  work  that  can  be  introduced  constitutes  a farther 
difficulty.  Engraving  in  lines  is  a distinct  art  from  engraving  in 
dots,  and  the  same  distinction  may  be  said  to  exist  between  figures 
and  landscapes  : again,  wood-cutting  and  copper-plate  engraving 
are  executed  by  entirely  different  means ; in  one,  the  black  lines 
are  cut ; and  in  the  other,  they  are  left  to  be  printed  like  type  from 
the  surface.  To  imitate  even  tolerably  fine  specimens  in  these 
various  branches,  the  forger  would  be  driven  to  employ  not  one, 
but  various  persons,  and  thereby  greatly  increase  his  difficulties 
and  risks.  All  this  is  accomplished  by  the  'perpetuating  process, 
and  can  be  attained  on  no  other  plan ; for,  on  every  other,  the 
expense  of  re-engraving  alone  would  render  it  impracticable. 

“ But  inasmuch  as  all  engravings  can  be  thus  perpetuated,  work 
produced  by  machinery , as  well  as  work  done  by  hand,  can  be 
adopted  to  form  an  additional  security.” 

This  work  is  performed  by  a peculiar  lathe,  and  if 
at  all  complicated,  cannot  be  reproduced  after  the 
pattern  has  been  once  abandoned,  on  account  of  the 
extreme  difficulty  of  bringing  the  relative  parts  of 
the  lathe  again  into  the  right  position.  The  forger 
therefore  would  have  to  encounter  the  labour,  the 
hopeless  labour,  of  imitating  the  perfect  work  of 
machinery  by  hand.  There  is  a mechanical  perfec- 
tion also  in  this  work,  which  renders  it  the  most 
difficult  of  imitation,  and  the  forgery,  if  afterwards 
compared,  very  easy  of  detection,  and  that  by  persons 
who  have  little  acquaintance  with  the  arts. 
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In  reference  to  this  subject,  the  following  passage 
occurs  in  “Joplin  upon  Banking:” — 

“ The  circulation  of  forged  notes  is  much  more  difficult  than 
has  been  generally  imagined.  They  cannot  be  issued  in  the  dark  ; 
the  crime  of  utterance  must  be  perpetrated  face  to  face  with  the 
party  imposed  upon  ; and  if  detection  on  the  instant  does  not 
follow,  a person  cannot  have  issued  a single  five  pound  note, 
without  having  established  proofs  against  himself,  which,  if 
brought  forward  when  he  might  be  detected,  would  inevitably 
lead  to  his  conviction.  If  they  had  even  the  whole  note  for 
running  this  risk ; who,  consequently,  but  those  who  almost  court 
transportation,  would  incur  it  ? There  is  hardly  any  description 
of  fraud  in  which  the  prospect  of  remuneration  is  so  trifling, 
compared  with  the  certain  risk  which  has  to  be  run.  It  is,  there- 
fore, only  amongst  the  most  desperate  of  mankind  that  utterers  of 
forged  notes  are  to  be  found,  and  these  must  have  the  greater 
part  of  the  profit.  The  system,  I am  informed,  is  for  the  persons 
who  make  the  notes,  to  sell  them  to  wholesale  dealers,  who  find  out 
the  proper  characters  to  issue  them.  They  are  seldom,  if  ever, 
sold  by  the  forger  direct  to  the  utterer.  The  price  the  latter  pays 
for  them,  in  general,  is  about  twenty-five  per  cent  upon  their 
nominal  value,  out  of  which  the  wholesale  dealer  must  be  paid  for 
his  risk,  which  is  next  in  degree  to  that  of  the  utterer.” 

As  regards  identity , every  note  on  this  plan  is 
similar,  line  for  line,  and  that  without  limitation. 

“Let  the  impossibility  of  a forgery  of  a complicated  note 
standing  this  test  be  considered.  Will  any  one  even  attempt  the 
forging  a note,  which  in  the  very  first  hand  into  which  it  comes, 
may  be  detected  by  the  mechanic  test  of  admeasurement  ? and 
when  at  the  moment  of  detection,  an  advertisement  might  point 
out  the  dots  or  lines  which  differed  from  the  original,  and  thus 
destroy  in  a moment  the  forger’s  labour  of  months  ? 

“ It  occurred  to  Messrs.  Perkins  and  Fairman,  that  in  placing  by 
their  process  a great  amount  of  work  on  a note,  it  would  perhaps 
be  preferable  to  repeat  the  same  work  over  again,  instead  of  having 
distinct  works  of  art,  inasmuch  as  this  would,  as  they  imagined, 
compel  the  forger  to  re-engrave  a subject  on  a plate  as  often  as 
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repeated,  and  thus  give  him  the  same  amount  of  labour  as  if  the 
subjects  were  different,  and  at  the  same  time  afford  a means  of 
detection,  if  the  repeated  subjects  were  not  line  for  line  alike  : to 
accomplish  which,  would  be  extremely  difficult,  if  each  subject 
were  to  be  separately  engraved  by  the  forger. 

“ But  it  has  been  said  that  the  forger,  to  whom  speed  is  no  object, 
requires  only  to  multiply  his  impressions  on  the  paper,  and  not 
on  the  copper  ; and  consequently  he  wants  only  one  engraving 
on  copper  to  print  as  many  facsimiles  on  the  forged  note,  at 
separate  operations , as  the  engraver  may  think  fit  to  place  on  the 
original  at  one  operation. 

“Independent,  however,  of  the  simple  mechanical  difficulty  of 
placing  the  plates  for  imitating  all  these  complicated  parts  by 
separate  impressions,  let  the  mere  effect  of  the  repeated  pressure 
on  the  paper  be  considered.  Can  it  be  doubted,  that  the  dilatation 
and  contraction  of  the  paper  itself,  by  these  successive  pressures, 
would  alone  destroy  the  “ register ,”  or  matching  of  the  parts,  if 
every  thing  else  were  correct  ? But  this  is  not  all : it  must  be 
recollected,  that  for  copper-plate  printing  the  paper  must  be  used 
extremely  wet  ; and  what  additional  change  will  not  take  place  on 
the  surface  by  the  mere  act  of  pressing  the  water  out  of  it  ?” 

The  specimen  of  this  kind  of  note  in  the  Appendix1 
contains  an  excellent  likeness  of  the  late  Mr.  Joplin, 
well  known  in  banking  circles.  It  is  taken  from  a 
very  good  painting,  and  is  repeated  thirty-four  times. 
The  human  face  perhaps  is  a more  suitable  subject 
than  any  other  for  this  purpose,  as  in  an  attempt  to 
re-engrave,  the  slightest  difference  would  alter  the 
expression  of  the  countenance,  and  would  be  readily 
perceived. 

At  the  time  of  the  withdrawal  of  £1  notes  from 
circulation,  Messrs.  Perkins,  Fairman,  and  Heath,- 
with  many  others,  submitted  specimens  for  approval 
to  the  Bank  of  England.  Parts  of  their  note  were 
imitated  by,  or  under  the  direction  of  Sir  William 

1 See  Appendix  of  Plates,  No.  5. 
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Congreve,  one  of  the  competitors.  Sir  William,  it  is 
stated,  had  the  assistance  of  one  of  the  first  artists  in 
his  line,  and  the  power  of  employing  whom  else  he 
pleased,  without  limit  to  expense,  because  no  profit 
was  desired.  Under  such  circumstances,  having 
plenty  of  capital,  the  aid  of  those  most  competent, 
and  no  danger  to  incur ; of  course  Sir  William  could 
accomplish  more  than  the  common  forger  of  the 
paper  currency  can  do. 

Messrs.  Perkins  and  Co.,  dissatisfied  with  the 
imitation  of  parts  only  of  their  note,  (although  one 
piece  excited  their  own  and  general  admiration,) 
addressed  the  following  letter  to  the  Bank,  which  may 
he  interesting,  as  the  question  stands  now  very  much 
in  the  same  position  as  it  did  thirty  years  ago. 


To  the  Governor  and  Directors  of  the  Bank  of  England. 

6,  Seymour  Place,  24th  of  April,  1821. 

“ Gentlemen, — As  one  of  the  firm  of  Perkins,  Fairman,  and 
Heath,  I have  the  honour  to  lay  before  you  a specimen  of  a Bank 
note,  recently  made  for  your  inspection.  This  note,  I beg  leave  to 
state,  is  formed  from  dies  which  have  been  made  with  a view  to 
our  general  business,  and  not  specifically  intended  for  a specimen 
for  the  Bank  of  England  ; and  I therefore  beg  that  you  will  not 
consider  it,  either  in  beauty  or  difficulty,  so  good  as  could  be  pro- 
duced by  us  in  the  execution  of  a note  expressly  designed  for  that 
purpose. 

“ I present  it,  however,  in  full  confidence  that  it  contains  diffi- 
culties which  the  forger  cannot  overcome,  or  at  least  I venture  to 
say,  that  the  class  of  men  who  get  their  living  by  forgery,  cannot 
imitate  it  with  sufficient  ease  and  cheapness  to  gain  a profit 
thereby  ; for  if  the  imitation  is  not  sufficiently  good  to  ensure  an 
easy  currency,  no  profit  at  all  would  be  made  ; and  to  imitate  it 
with  any  degree  of  perfection,  would  cost  more  than  could  pos- 
sibly be  repaid.  Believing  that  any  note  with  these  qualities, 
would  be  enough  for  public  protection,  I beg  to  be  understood  as 
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presenting  this  specimen,  to  be  submitted  to  a much  more  severe 
trial  ; I submit  it  to  the  talents,  not  of  professed  forgers,  whose 
lives  must  be  forfeited  on  detection,  and  whose  difficulties  are  in- 
creased in  a tenfold  ratio  by  every  additional  hand  rendered 
necessary  to  be  employed  and  confided  in,  but  such  artists  and 
mechanics  as  you  shall  think  proper  to  employ  for  that  purpose. 
I hope,  however,  you  will  think  it  but  justice  to  require  that  the 
entire  note  should  be  counterfeited,  because  the  question  certainly 
is,  whether  the  entire  note  be  secure  or  not.  I humbly  submit 
that  the  imitation,  by  any  first  rate  artist,  of  a small  portion , even 
with  tolerable  exactness,  of  a note,  composed  of  various  and  dis- 
similar parts,  is  no  proof  of  the  imitability  of  the  whole  ; but,  on 
the  contrary,  it  would  be  a strong  proof  of  its  perfection,  if  that 
artist  should  attempt  and  fail  to  counterfeit  the  other  parts. 

“An  artist  certainly  might  be  employed  to  copy  Mr.  Finden’s 
vignette,  although  we  deny  that  any  one  competent  would  engage 
in  the  dangerous  business  of  forgery  ; yet,  unless  he  went  through 
the  note,  it  would  hardly  be  deemed  a proof  of  his  power  to 
imitate  the  rest.  I beg  also  to  suggest,  that  the  mode  by  which 
counterfeits  are  produced,  the  time  and  money,  the  number  of 
persons  employed,  and,  above  all,  the  power  of  producing  many , 
and  those  to  stand  the  test  of  measure  with  real  notes,  which,  by 
our  plan,  are  identical,  form  most  important  features  in  the  inves- 
tigation of  the  question  of  the  protection  conferred  by  that  which 
we  have  the  honour  to  produce 

“Permit  me,  likewise,  to  draw  your  attention  to  the  quantity  of 
work  (without  regard  to  the  quality)  which  our  perpetuating  plan 
alone  will  enable  you  to  put  on  your  note  ; for  it  is  evident  that 
the  throwing  on  the  forger  a larger  quantity  of  work  than  he  can 
even  badly  imitate,  with  a view  to  profit , will  be  itself  a perfect 
protection.  With  respect  to  the  quality  of  work,  as,  on  our  plan, 
the  expense  of  engraving  is  incurred  but  once,  we  can  afford  to 
put  on  the  plate  the  most  perfect  specimens  of  art  that  man  or 
machinery  can  produce  ; while  the  quantity  and  value  of  work,  on 
every  other  system,  must  be  limited;  because  the  expense  of 
engraving  recurs  at  the  end  of  a few  thousand  impressions.  The 
extraordinary  beauty  of  the  engraving,  thus  capable  of  being 
placed  on  a note,  must  undoubtedly  greatly  increase  the  difficulties 
of  the  forger  ; for  where  fifty  persons  can  make  a tolerable  copy 
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of  an  ordinary  engraving,  there  will  not  be  found  one  who  can 
make  an  equally  good  copy  of  a fine  specimen  : and  we  confidently 
submit  that  the  common  eye  is  more  able  to  detect  a bad  copy  of 
a superior , than  a bad  copy  of  an  indifferent  work  ; because  the 
difference  between  the  original  and  counterfeit  is  in  fact  greater 
in  the  former  case.  It  is,  indeed,  probable  that  no  one  of  those 
who  have  hitherto  forged  the  Bank  of  England  note,  will  be  able 
to  make  any  copy  at  all  of  the  works  of  art  which  might  be  put  on 
a new  note  on  our  system ; and  a new  race  of  forgers  must  be 
found  or  raised,  for  the  purpose  of  overcoming  the  increased  diffi- 
culties ; but  the  security  of  the  machine  work  is  of  another 
description,  and  arises  from  its  perfect  uniformity,  which,  when 
extended  over  a considerable  surface,  it  is  impossible  to  imitate  by 
hand  ; a quality  of  which  the  most  ordinary  eye  is  equally  a 
judge  with  the  most  experienced. 

“ A note  thus  constituted  would  require  the  union  of  so  many 
distinct  species  of  artists,  as  greatly  to  increase  the  danger  and 
difficulty  of  forgery  ; and  we  submit  our  system  to  your  approba- 
tion, as  containing  powers  to  be  attained  by  no  other  means,  and 
against  which  no  argument  can  be  adduced  that  does  not  apply 
with  at  least  equal  force  to  every  other  that  can  be  proposed  ; for 
whatever  can  be  done  by  the  art  of  engraving,  we  can  do,  and 
when  done  can  perpetuate,  and,  by  perpetuating,  give  that  perfect 
and  permanent  identity,  which  alone  can  give  protection.  It  must 
be  evident  that  in  a letter,  it  is  impossible  to  explain  the  detail  of 
these  inventions,  and  I hope,  therefore,  you  will  allow  me  to  have 
the  honour  of  an  interview,  for  the  purpose  of  explanation. 

“ With  the  greatest  respect, 

“ I have  the  honour  to  be 

“Your  obedient  servant, 

(“  Signed)  CIIAS.  HEATH.” 

After  a lapse  of  some  months,  Mr.  Bawtry  laid 
before  the  Directors,  parts  of  the  note,  from  separate 
coppers,  and  on  separate  pieces  of  paper,  and  Messrs. 
Perkins  and  Co.  did  Mr.  Bawtry  the  justice  to  say, 
that  these  were  well  done  ; at  the  same  time  express- 
ing their  admiration  for  his  extraordinary  talents  in 
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that  branch  of  art  in  which  he  had  been  so  long  and 
so  deservedly  employed  by  the  Bank. 

It  must  be  remembered  that  the  imitator  of  pieces 
only  of  an  engraving,  avoids  the  common  difficulty  of 
gaining  a perfectly  even  tint ; a difficulty  increasing 
in  an  inverse  ratio  with  the  extent  of  surface. 

Supposing  that  Sir  William  Congreve  or  the  Bank 
engravers  had  performed  this  to  perfection,  it  would 
not  prove  that  those  employed  in  forgery  could  do  so. 
They  had  formerly  but  little  difficulty  to  encounter, 
and  it  did  not  require  the  least  degree  of  talent  to 
carry  on  this  trade.  Mr.  Bawtry,  possessing  great 
command  of  the  graver,  and  extraordinary  natural 
ingenuity,  and  having  been  for  years  employed  in 
imitating  every  specimen  note,  whether  good  or  bad, 
with  which  the  Bank  was  deluged,  did,  to  a certain 
extent,  imitate  that  of  Messrs.  Perkins  and  Co.,  but, 
in  so  doing,  he  in  one  sense  fulfilled  their  own  object; 
which  has  been,  to  take  it  out  of  the  power  of 
common  mechanics , and  make  artists  absolutely  neces- 
sary to  forgery,  if  it  is  to  be  done  at  all. 

Had  the  whole  note  been  copied  under  such  cir- 
cumstances, it  would  no  more  invalidate  their  security, 
than  the  successful  experiment  of  Mr.  Hobbs  dis- 
proves the  safety  of  a Bramah’s  Patent. 

It  seems  desirable  that  in  bankers’  notes,  the 
minutely  engraved  groundwork  sometimes  seen,  and 
consisting  of  the  repetition,  hundreds  of  times  over, 
of  the  name  of  the  bank,  or  the  denomination  of  the 
note,  should  not  be  entirely  relied  upon.  Not  one  in 
a thousand  of  the  public,  perhaps,  is  aware  of  its 
existence;  much  of  this  work  is  hardly  legible  by  the 
naked  eye,  and  a person  unaccustomed  to  scrutinize  it 
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at  the  counter,  would  not  observe  its  absence.  For 
the  purpose,  therefore,  of  the  public’s  participation  in 
the  advantage  the  banker  secures  to  himself,  it  might 
be  well  to  accompany  this  minute  work  with  a full 
amount  of  engraving  on  both  sides,  in  such  a manner 
that  persons  of  ordinary  intelligence  may  judge 
whether  they  have  in  their  hands  a good  note  or  a 
worthless  slip.  A bankers’  note,  like  a first-class  bill 
of  exchange,  ought  to  be  as  good  as  money,  and  in 
ordinary  times  it  is  so  considered.  When  coin  is 
given  for  one,  or  discount  reckoned  upon  the  other, 
nothing  is  charged  for  the  risk.  An  essential  feature 
in  this  confidence  is  a belief  in  the  genuineness  of 
the  document,  which  is  inferior  in  importance,  only  to 
that  character  for  integrity  by  which  the  promise  on 
its  face  is  everywhere  accredited.  By  the  recognition 
of  this  principle,  in  deciding  upon  the  style  and 
character  of  engraving  to  be  used,  the  value  of  our 
paper  currency  will  be  enhanced,  and  the  time  pro- 
longed during  which  notes  circulate. 

The  following  account  of  the  average  number  of  days 
during  which  a bank  note,  issued  in  London,  remains 
in  circulation,  may  be  considered  interesting: — 


£5 

72.7  days 

£40 

13.7 

days 

£300 

10.6 

days 

10 

77.0  „ 

50 

38.8 

>> 

500 

11.8 

55 

20 

57.4  „ 

100 

29.4 

>> 

1000 

11.1 

55 

30 

18.9  „ 

200 

12.7 

55 

The  Bank  has  ceased  to  re-issue  its  Notes  since  1835. 


“The  exceptions  to  these  averages  are  few,  and,  therefore,  re- 
markable. The  time  during  which  some  notes  remain  unpresented 
is  reckoned  by  the  century.  On  the  27th  of  September,  1845, 
a fifty  pound  note  was  presented  bearing  date  20th  January,  1743. 
Another  for  ten  pounds,  issued  on  the  19th  November,  1762, 
was  not  paid  till  the  20th  April,  1843.  There  is  a legend 
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extant,  of  tlie  eccentric  possessor  of  a thousand  pound  note,  who 
kept  it  framed  and  glazed  for  a series  of  years,  preferring  to  feast 
his  eyes  on  it,  to  putting  the  amount  it  represented  out  at  interest. 
It  was  converted  into  gold,  however,  without  a day’s  loss  of  time 
by  his  executors,  on  his  demise.  Stolen  and  lost  notes  are  gene- 
rally long  absentees.  The  former  usually  make  their  appearance 
soon  after  some  great  horse-race,  or  other  sporting  event,  altered  or 
disguised  so  as  to  deceive  bankers,  to  whom  the  Bank  of  England 
furnishes  a list  of  the  numbers  and  dates  of  stolen  notes.” 

But  to  return : the  Bankers’  Specimen1  by  Messrs. 
Perkins  and  Co.  is  beautifully  executed,  and  possesses 
several  different  classes  of  security. 

“ There  are  four  distinct  species  of  engraving  upon  it,  viz.,  the 
vignette  and  two  heads,  which  were  engraved  by  eminent  historical 
engravers ; the  plain  and  ornamental  writing,  which  were  done  by 
a writing  engraver ; the  small  writing  in  the  centre  of  the  note, 
where  the  words  ‘ five  pounds’  are  repeated  eleven  hundred  times, 
which  was  done  by  a stump  engraver ; and  the  ornamental  border 
and  corner  piece,  which  was  engraved  by  a machine. 

“ Two  celebrated  engravers  were  consulted  as  to  the  expense  a 
forger  would  be  put  to  in  making  a passable  imitation  of  it,  valuing 
the  time  of  men,  who  were  competent  to  make  such  a forgery,  at 
the  price  they  could  otherwise  obtain  for  their  labour.  It  was 
their  opinion  that  it  could  only  be  forged  by  artists  who  could 
make  a decent  livelihood  by  their  profession;  that  it  would 
probably  take  three  persons,  and  that  it  could  not  be  done  under 
one  hundred  pounds.” 

The  minute  repetition  in  the  body,  of  the  words 
“ five  pounds,”  can  hardly  be  appreciated  without  a 
magnifying  glass.  The  same  may  be  said  of  the 
back  plate,2  which  combines  a magnificent  and 
various  display  of  machine  work,  together  with  the 
same  minute  writing  in  the  centre.  In  the  event  of 
its  becoming  known  that  a forgery  was  abroad,  it 

1 See  Appendix  of  Plates,  No.  3.  2 See  Appendix  of  Plates,  No.  4. 
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might  be  well  to  carry  a magnifier  in  the  pocket,  by 
which  the  genuine  quality  of  the  machine  work  could 
readily  be  tested. 

“ In  the  choice  of  the  pattern  for  their  note,  bankers  usually 
exercise  their  own  taste,  and  too  generally  at  the  expense  of 
safety.  The  piebald  mixture,  which  gives  security  to  the  note,  is 
neither  so  chaste  and  elegant,  nor  yet  so  simple  as  is  consistent 
with  its  business  object,  and  it  is  very  generally  objected  to  ; so 
that  Messrs.  Perkins  and  Co.  have  many  notes  in  circulation  which 
they  do  not  consider  to  offer  any  high  degree  of  security.” 


Additional  prominence  is  frequently  desirable  in 
some  parts  of  an  engraved  or  printed  document,  and 
this  is  not  always  sufficiently  obtained  by  a greater 
size  of  letter,  but  is  more  effectually  produced  by  the 
use  of  a different  colour. 

In  the  samples  of  printing  by  Mr.  Mackenzie,  a 
facility  is  obtained  by  using  type  materials  of  two 
different  heights,  and  the  process,  as  was  shown  by 
the  specimens  exhibited,  is  eminently  successful,  and 
is  said  to  combine  great  correctness  with  economy. 

A discovery,  corresponding  somewhat  in  effect  with 
the  last  named,  though  very  different  in  principle,  has 
been  announced  by  Mr.  Fisher,  the  inventor  of  the 
postage  stamp  colour,  &c.  The  specimens1  are 
apparently  printed  in  two  colours,  a neutral  tint  for 
the  back  ground,  and  black  for  the  letters ; and  yet 
this  is  produced  at  one  printing,  from  one  plate,  at 
one  press,  and  with  one  inking.  This  is  certainly 
very  singular.  It  is  caused  by  a peculiar  property  in 
the  colour  used,  which  is  extremely  sensible  to  altera- 
tion  by  varying  the  quantity  placed  upon  different 

See  Appendix  of  Plates , Nos.  6 and  7. 
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parts  of  the  paper.  The  engraving  is  on  steel,  and 
in  the  process,  a back  ground  is  worked  upon  the 
plate  extremely  fine,  the  letters  being  engraved  much 
more  heavily ; when  finished,  to  all  appearance  it 
presents  one  smooth  and  even  surface,  and  is  inked  at 
one  operation.  This  invention  possesses  a three-fold 
advantage.  1st.  Greater  distinctness  in  the  impres- 
sion, having  two  colours  without  additional  labour. 
2nd.  The  vegetable  colour  being  highly  sensitive, 
prevents  its  being  tampered  with  by  acids,  &c.  3rd. 
The  secret  composition  of  the  colour  would  prevent 
the  imitation  of  documents  printed  in  it.  The  first 
and  second  of  these  may  be  considered  as  bearing  upon 
the  printing  of  cheques , the  third  may  be  valuable  in 
reference  to  notes,  the  object  being  to  preclude  their 
imitation , rather  than  prevent  their  being  altered. 
This  is  certainly  a great  improvement  upon  the 
usual  plan  of  securing  distinctness  by  printing  in 
different  colours  at  a double  operation.  It  is  under- 
stood that  the  inventor  has  succeeded  in  defeating  the 
anastatic  process,  by  which  it  was  feared  the  merit 
of  this  arrangement  might  be  jeopardised. 

This  coloured  ink  will  be  very  suitable  for  printing 
notes ; by  which  means  additional  prominence  may  be 
given  to  the  amounts,  &c.  Mr.  Fisher  has  not,  at 
present,  introduced  it  for  sale,  being  desirous  to  dis- 
pose of  his  invention. 

The  Letters  of  Credit  used  by  the  Edinburgh  and 
Glasgow  Bank,  printed  under  Baildon’s  Patent,  by 
Sir  W.  and  A.  K.  Johnston,  of  Edinburgh,  have  a 
pleasing  effect;  the  document  itself  is  tinted  green, 
and  the  crossing , “ Under  one  hundred  pounds,  &c.,” 
for  which  a special  fluid  is  supplied,  turns  white  as 
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soon  as  written,  producing*  a most  striking  contrast. 
Bankers,  by  this  means,  may  have  the  most  complete 
security  from  alteration  for  their  drafts;  the  patent 
fluid  or  ink,  when  used,  becoming  a part  of  the  paper 
itself;  in  fact  a permanent  white  dye.  Any  attempt 
to  remove  the  ordinary  black  ink,  with  which  the 
other  parts  of  the  document  are  written,  by  acids,  is 
immediately  shown  by  a change  of  colour  in  the  part 
tampered  with ; whilst  to  scrape  out  the  writing 
with  a knife,  destroys  the  coloured  surface  of  the 
paper,  and  exposes  the  white  below  it.  Annexed 
to  the  illustration,1  will  be  found  some  testimonials, 
explanatory  of  this  invention,  together  with  a letter 
from  Mr.  Baildon,  in  which  it  is  intimated  that  the 
trouble  of  advising  drafts,  drawn  upon  this  paper, 
may  be  avoided.  Perhaps,  however,  this  is  not  one 
of  its  principal  advantages,  as  it  is  very  desirable,  that 
in  all  cases  where  the  slightest  possibility  of  error 
may  exist,  or  where  drafts  are  presented  through  any 
doubtful  channel,  the  advice  sheet  should  be  at  once 
consulted. 

The  means  which  are  now  available  to  prevent  the 
falsification  of  banking  documents  may  seem  to 
render  this  extreme  caution  unnecessary  ; but  know- 
ledge is  now  common  to  all,  and  the  same  scientific 
skill  which  suggests  and  executes  means  of  defence, 
may  also  devise  methods  of  attack.  This  has  been 
illustrated  by  the  recent  invention  of  Anastatic 
Printing,  which  in  improper  hands  may  prove 
extremely  mischievous.  Messrs.  Glynn  and  Appel, 
however,  have  just  patented  a process  which  is  said 
to  afford  entire  security.  At  the  meeting  of  the 

1 See  Appendix  of  Plates,  No.  7 B. 
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British  Association  in  Belfast,  in  1852,  a paper  was 
read  before  its  chemical  section,  upon  this  subject,  by 
Mr.  Samuel  Bateson,  which  created  considerable 
interest.  The  discovery  consists  in  preventing  the 
transfer  of  designs  from  printed,  engraved,  or  written 
documents,  by  impregnating  the  paper  upon  which 
they  are  struck  off,  with  salt  of  copper,  and  then 
applying  an  alkali.  This  produces  a peculiarity  in 
the  surface  of  the  paper,  so  that  when  brought  into 
contact  with  the  plate  of  zinc,  in  the  course  of 
transferring,  a chemical  action  takes  place,  and  both 
the  document  and  copy  are  destroyed.  A minute 
and  interesting  account  of  the  Anastatic  process,  and 
of  this  antagonistic  principle,  will  be  found  at 
the  end.1 

Another  means  which  it  has  been  thought  bv  some 
might  be  turned  to  the  purposes  of  fraud  in  the 
imitation  of  the  paper  currency,  is  the  photographic 
process ; and  experiments  have  recently  been  made  at 
the  Bank  of  England  to  ascertain  whether  any  pre- 
cautions may  be  desirable.  The  rumour  that  such 
forgeries  of  Bank  notes  have  been  attempted  with 
success,  has  been  contradicted;  and  there  seems- no 
reason  to  suppose  that  they  could  be  presented  with- 
out immediate  detection.  The  most  striking  feature 
connected  with  these  experiments  is,  that  the  ivater- 
mark  is  itself  as  clearly  and  closely  defined  as  the 
other  more  prominent  parts  of  the  genuine  document. 

“It  is  important,  however,  to  observe  that  the  watermarks 
which  are  in  the  texture  of  the  bank  note  paper,  although  repre- 
sented apparently  with  a singular  fidelity,  are,  in  reality,  the  best 
security  against  photographic  forgeries.  This  fact  may  be  thus 

1 See  Appendix  of  Plates,  No.  13  A. 
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simply  explained — the  lines  forming  the  watermark,  and  the 
double  outlines  forming  the  letters,  are  thinner  than  the  rest  of  the 
paper,  and  it  is  owing  to  that  difference  of  thickness  that  the  de- 
signs and  letters  are  made  conspicuous ; but  there  is  in  this  effect 
a remarkable  peculiarity.  By  reflection,  the  thinner  parts  appear 
darker  than  the  thicker,  while  by  transmission  the  reverse  is  the 
result.  Now,  although  the  Talbotype  process  will  copy  by  con- 
tact in  the  most  perfect  manner  the  effect  of  transmission,  it  cannot 
copy  at  the  same  time  the  contrary  effect  of  reflection,  because  the 
illusion  of  the  watermark  on  the  photographic  bank  note  is  not  due 
to  a difference  of  texture  in  the  thickness  of  the  paper,  but  only  to 
a slight  tint  imparted  to  the  surface  by  the  unequal  chemical 
action,  the  intensity  of  which  is  in  an  inverse  ratio  to  the  thickness 
of  the  paper.  The  way  to  test  the  note  is,  therefore,  this  : — When 
we  hold  a genuine  bank  note  vertically  between  our  eye  and  the 
window,  or  lamp,  the  watermarks  and  the  letters  appear  lighter 
than  the  ground  of  the  paper,  and  when  we  hold  it  horizontally 
under  our  eye,  the  watermarks  and  letters  appear  darker  than  the 
ground.  It  is  impossible  to  imitate  this  double  effect  by  any 
photographic  means,  and  the  fraud  may  be  easily  detected  by  this 
very  simple  test,  which  requires  only  to  be  known  to  serve  the 
purpose.” 

In  a letter  to  the  Times}  from  which  the  above  is 
extracted,  M.  A.  Claud et  suggests,  that  notes  should 
be  printed  in  a variety  of  colours,  as  some  which 
appear  the  lightest  to  the  eye  would  produce  the 
darkest  effect  in  the  copy,  and  vice  versa.  This  plan 
might  be  adopted  in  the  stamping  and  numbering 
without  additional  expense,  and  in  the  Bank  of 
England  note  perhaps  it  might  be  desirable  that  the 
date,  number,  and  signature,  which  are  added  at  a 
separate  impression,  should  be  printed  in  blue,  indigo, 
or  violet,  which  in  the  photographic  copy  would  be 
hardly  represented  at  all.  It  is  thought,  however, 
that  if  the  necessity  were  involved  of  several  printings, 
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this  would  prove  a serious  objection  to  these  precau- 
tionary measures ; bankers  generally  regarding  the 
risk  as  so  slight,  that  it  would  not  warrant  a high 
rate  of  insurance. 

Whilst  considerable  depth  of  colour  may  be 
achieved  by  skilful  manipulation,  great  difficulty 
would  be  found  in  obtaining  the  jet  black  by  which 
bank  notes  are  so  much  distinguished  ; but  the  most 
formidable  barrier  is  presented  in  the  texture  and 
peculiar  quality  of  the  paper,  and  it  has  hitherto  been 
found  quite  impossible  to  produce  anything  in  the 
slightest  degree  according  in  appearance  with  a new 
and  clean  Bank  of  England  note. 

The  patent  process  exhibited  by  Royston  and 
Brown,  will  be  very  useful  for  minute  engraving. 
The  merit  of  the  invention  lies  in  the  production  of 
different  ground-work  patterns,  composed  by  the 
repetition  of  any  number  of  words,  so  small  as  to  be 
imperceptible  to  the  naked  eye.  By  this  device  a 
bank  note  can  be  engraved  in  different  patterns,  by 
varying  the  relative  positions  of  the  words,  which 
may  express,  either  the  amount,  or  the  name  of  the 
Bank ; the  letters  being  engraved  upon  hard  steel 
plates,  and  printed  in  black  and  coloured  inks.  The 
charge  for  20,000  notes  of  the  usual  size,  in  strong 
bank  note  paper,  including  extras  for  watermark, 
numbering  plate,  &c.,  would  be  about  £3  15s.  per 
1000,  a larger  number  would  be  proportionably  less. 

Very  generally  the  prices  will  be  found  attached  to 
the  specimens  contained  in  the  appendix ; where 
this  is  not  the  case,  it  has  arisen  from  the  difficulty  of 
giving  prices  perfectly,  without  rendering  the  list 
voluminous,  and  full  of  explanations.  In  the  case  of 
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cheques,  the  various  samples  of  which  are  given ; 
there  might  be  a difference  in  each,  between  using 
machine  and  hand-made  paper.  Some  bankers  do 
not  number  their  cheques — some  allow  the  charge 
for  numbering  to  be  made  separately ; while  others 
insist  upon  all  being  united  in  one  general  charge 
some  are  content  with  very  slight  binding,  while 
others  have  it  more  expensive ; and  these  remarks 
apply  in  some  measure  to  notes,  and  somewhat  also, 
though  not  so  much  to  letters  of  credit ; it  appears, 
therefore,  that  the  best  way  for  the  banker,  is  to  state 
to  his  engraver  and  printer  what  especial  style  he 
requires,  and  then  the  price  can  be  given  in  a 
moment.  Messrs.  Perkins  and  Co.  s chaiges  foi 
notes  and  cheques  will  be  found  very  similar  to  those 
of  other  London  houses. 

CUTTING  NOTES. 

In  connexion  with  the  engraving  of  notes,  a 
reference  may  be  made  to  the  very  consideiable 
expense  attending  their  circulation.  Of  course  the 
advantages  derived  from  a paper  currency  aie 
mutually  shared  by  bankers  and  the  public,  and 
the  interests  of  both  are  closely  identified . it  is  to 
be  regretted,  therefore,  that  the  apparent  inteiest  of 
the  one,  should  in  any  way  be  sought  at  the  expense 
of  the  other,  as  in  the  case  of  “ cutting  notes.”  The 
expense  of  prematurely  renewing  these,  the  engiaving, 
paper,  &c.,  being  alone  considered,  is  something ; but 
when  the  trouble  of  cancelling,  writing  off,  destroy- 
ing, entering,  and  re-entering,  examining  of  numbeis, 
signing,  counter-signing,  dating,  and  checking,  is  all 
considered,  the  labour  is  very  great  indeed.  It  is 
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difficult  to  account  for  the  great  number  of  cut  notes, 
now  that  commercial  travellers  so  uniformly  take 
drafts  on  London  ; unless  it  be  that  some  Banks,  with 
a very  large  number  of  branches,  may  have  thought  it 
right  to  adopt  this  plan  for  safety,  bankers  being,  of 
course,  obliged  to  send  notes  by  post.  There  seems 
to  be  an  idea  upon  the  public  mind,  that  if  half  a 
note  comes  safely,  that  is  all  they  require.  It  may  be 
well  for  them  to  understand  that  bankers  do  not  pay 
single  halves  of  notes  upon  demand , and  that  drafts 
on  London,  or  even  post  office  orders,  are  a far  prefer- 
able method  of  remittance. 

It  would  seem  somewhat  hard  in  cases  where  notes, 
or  other  valuable  documents,  were  lost,  to  refuse  pay- 
ment, when  a sufficient  indemnity  was  offered,  but 
indemnities,  as  at  present  used,  are  by  no  means  a 
satisfactory  security  against  the  risk  of  loss  which  is 
incurred  by  such  courtesies.  This  is  an  inconveni- 
ence to  which  bankers  are  not  alone  exposed.  The 
losing  of  cheques  is  an  almost  every  day  occurrence, 
and  although  a cheque  may  be  “stopped”  at  the 
Bank,  it  is  not  altogether  satisfactory  for  the  drawer 
to  give  another  upon  the  bare  undertaking  of  the 
original  payee  to  indemnify  in  case  the  lost  document 
should  accidentally  be  paid.  The  circumstance  of 
such  securities  being  presented  long  after  date,  would 
of  course  attract  attention  and  inquiry  ; but  this  would 
not  apply  to  those  instruments,  under  seal  and  trans- 
ferable by  mere  delivery,  which  would  not  even  be 
affected  by  the  statute  of  limitations. 

JVIight  it  not  be  well  that  the  value  of  the  usual 
indemnity,  required  in  cases  of  lost  documents,  should 
be  increased  by  some  simple  plan  of  insurance  % It 
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may  be  said,  that  the  amount  of  business  would  be  so 
small,  that  no  office  would  be  disposed  to  undertake 
it ; but  now  that  the  insurance  principle  is  applied  to 
plate  g'lass  windows,  it  would  hardly  be  unreasonable, 
to  insure  against  the  accidental  payment  of  lost  notes 
and  cheques.  The  office  would  of  course  require  the 
usual  indemnity  from  the  loser,  in  which  it  might  be 
well  that  one  or  two  sureties  should  be  required  to 
join;  and,  as  in  Life  Assurance,  they  would  have 
regard  to  the  character  of  the  individual  giving  the 
indemnity.  The  advantage  of  this  system  would  be, 
not  only  that  additional  security  against  loss  would  be 
obtained ; but  a money  payment  being  rendered 
necessary  from  the  loser,  would  be  a practical  objec- 
tion to  the  present  plan  of  sending  notes  by  post. 

The  system  adopted  by  Banks,  of  dividing  their 
circulation  amongst  the  branches,  and  each  re- 
issuing its  own  notes  exclusively,  seems  open  to 
objection.  The  average  issue  of  each  branch  being 
once  ascertained,  it  is  believed  that  a differential 
apportionment  of  the  profits  of  the  circulation  may 
be  made,  with,  at  all  events,  an  approximation  to 
accuracy.  By  this  means  all  unnecessary  labour  in 
the  circulation  returns  will  be  avoided,  together  with 
the  incessant  expense  and  risk  of  sending  the 
“retired”  notes  to  head  office,  and  returning  them  to 
the  several  branches.  The  particulars  of  such  remit- 
tances are  of  course  carefully  preserved,  and  the  value 
of  tliis  precaution  bankers  can  readily  appreciate  ; 
but  the  unnecessary  transmission  of  large  amounts  of 
notes  through  the  post  is  undesirable.  In  the  event 
of  loss,  they  might  become  distributed,  and  although 
the  dates  and  numbers  being  known  should  lead  to 
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their  discovery  at  the  counter,  yet,  being  presented 
probably  by  bona  fide  holders,  they  must  be  paid;  as 
it  has  been  ruled,  that  “ any  person  paying  a valuable 
consideration  for  a bank  note,  payable  to  bearer,  in  a 
flair  course  of  business,  has  an  understood  right  to 
receive  the  money  of  the  Bank.” 

Mr.  Francis,  in  his  “ History  of  the  Bank  of 
England,”  tells  a curious  story  about  a bank-post 
bill,  which  was  detained  during  thirty  years  from 
presentation  and  payment.  It  happened  in  the 
year  1740. 

“ One  of  the  Directors,  a very  rich  man,  had  occasion  for 
£30,000,  which  he  was  to  pay  as  the  price  of  an  estate  he  had 
just  bought;  to  facilitate  the  matter,  he  carried  the  sum  with  him 
to  the  Bank  and  obtained  for  it  a Bank  bill.  On  his  return  home, 
he  was  suddenly  called  out  upon  particular  business ; he  threw  the 
note  carelessly  on  the  chimney  piece,  but  when  he  came  back  a few 
minutes  afterwards  to  lock  it  up,  it  was  not  to  be  found.  No  one 
had  entered  the  room ; he  could  not  therefore  suspect  any  person. 
At  last,  after  much  ineffectual  search,  he  was  persuaded  that  it  had 
fallen  from  the  chimney  piece  into  the  fire.  The  Director  went  to 
acquaint  his  colleagues  with  the  misfortune  that  had  happened  to 
him  ; and  as  he  was  known  to  be  a perfectly  honourable  man,  he 
was  readily  believed.  It  was  only  about  four-and-twenty  hours 
from  the  time  that  he  had  deposited  his  money ; they  thought, 
therefore,  that  it  would  be  hard  to  refuse  his  request  for  a second 
bill.  He  received  it  upon  giving  an  obligation  to  restore  the  first 
bill,  if  it  should  ever  be  found,  or  to  pay  the  money  himself,  if  it 
should  be  presented  by  any  stranger.  About  thirty  years  after- 
wards (the  Director  having  been  long  dead,  and  his  heirs  in 
possession  of  his  fortune),  an  unknown  person  presented  the  lost 
bill  at  the  Bank,  and  demanded  payment.  It  was  in  vain  that 
they  mentioned  to  this  person  the  transaction  by  which  that  bill 
was  annulled;  he  would  not  listen  to  it;  he  maintained  that  it  had 
come  to  him  from  abroad,  and  insisted  upon  immediate  payment. 
The  note  was  payable  to  bearer ; and  the  thirty  thousand  pounds 
were  paid  him.  The  heirs  of  the  Director  would  not  listen  to  any 
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demands  of  restitution ; and  the  Bank  was  obliged  to  sustain  the 
loss.  It  was  discovered  afterwards  that  an  architect  having  pur- 
chased the  Director’s  house,  had  taken  it  down,  in  order  to  build 
another  upon  the  same  spot,  had  found  the  note  in  a crevice  of  the 
chimney,  and  made  his  discovery  an  engine  for  robbing  the  Bank. 

“ Carelessness,  equal  to  that  recorded  above,  is  not  at  all  uncom- 
mon, and  gives  the  Bank  enormous  profit,  against  which  the  loss 
of  a mere  thirty  thousand  pounds  is  hut  a trifle.  Bank  notes  have 
been  known  to  light  pipes,  to  wrap  up  snuff,  to  be  used  as  curl- 
papers; and  British  tars,  mad  with  rum  and  prize-money,  have  not 
unfrequently,  in  time  of  war,  made  sandwiches  of  them,  and  eaten 
them  between  bread-and-butter.  In  the  forty  years  between  the 
years  1792  and  1832,  there  were  out-standing  notes  (presumed  to 
have  been  lost  or  destroyed)  amounting  to  one  million,  three 
hundred  and  thirty  odd  thousand  pounds  ; every  shilling  of  which 
was  clear  profit  to  the  Bank.” 


NOTES  IN  DUPLICATE. 

In  considering  the  subject  of  cutting  notes,  and  the 
amount  of  trouble  caused  thereby  in  some  localities, 
to  Banks  of  issue,  the  question  has  arisen,  what 
would  be  the  amount  of  inconvenience,  and  what  the 
advantage  attendant  upon  the  adoption  of  paper  in 
duplicate'?  It  will  be  remembered  that  the  number 
is  always  in  duplicate,  the  date  is  frequently  so,  the 
signature  and  counter  signature  are  on  different 
halves,  in  fact  they  seem  as  if  intended  to  be  cut  in 
two. 

In  this  inquiry  two  principal  points  will  be 
adverted  to,  viz.,  the  practical  adaptation  of  such 
notes,  and  also  the  additional  trouble  and  expense 
which  would  be  incurred  in  printing  and  engraving. 

No  cashier  thinks  of  issuing  notes  without  telling 
them  twice,  and  that  at  opposite  corners,  thinking  it 
possible  that  an  adhering  note  may  be  twice  passed  in 
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the  same  position  — and  so  it  may,  and  occasionally 
thrice ; if,  however,  he  has  to  pay  £60  out  of  a £100 
parcel  of  fives,  he  would  usually  be  content  with 
counting  the  £60  once,  leaving  them  to  be  checked 
by  the  customer ; and  having  counted  eight  remain- 
ing notes,  confidently  replaces  them  in  the  drawer. 

Supposing  the  pile  of  notes  to  be  cut  in  two,  and 
placed  in  two  separate  divisions  in  the  cash  drawer  ; 
a check  being  presented,  and  the  notes  counted  once 
from  each  pile,  a comparison  of  the  number  at  the 
top  of  the  piles  would  be  an  equal  security  with  the 
transaction  just  described,  with  this  additional  advan- 
tage, that  a note  may  be  more  easily  passed  twice  in 
the  same , than  twice  in  separate  parcels.  The  small- 
ness of  the  notes  would,  of  course,  be  inconvenient  at 
first;  but  the  plan  which  might  be  adopted  of  throw- 
ing them  up  separately  with  the  thumb,  from  the 
counter  into  the  hand,  by  which  the  light  is  seen 
through  them,  in  a measure,  and  by  which  a more 
extended  contact  with  the  paper  is  obtained,  would 
soon  be  as  speedily  performed  as  the  ordinary  move- 
ment of  holding  the  parcel  with  the  left  hand,  and 
raising  the  corners  with  the  right.  The  principal 

objection  to  this  mode  would  be  in  the  necessity  it 

* 

would  involve  for  examining  the  numbers  of  notes 
received  at  the  counter;  this  might  not  be  very 
great,  it  being  insisted  on,  that  the  halves  be  pre- 
sented in  corresponding  order;  they  might  then  be 
set  aside  until  a leisure  moment,  when,  with  each 
hand  the  separate  halves  might  be  turned  over  and 
compared;  they  would  then  be  fit  for  re-issue. 

This  appears  an  easy  remedy  for  cutting  notes,  but 
a difficulty  arises  about  the  plates  and  printing.  It 
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is  feared  that  bankers  generally  would  not  like  to 
have  new  plates  engraved,  and  might  be  unwilling  to 
have  the  old  ones  cut:  by  this,  some  part,  say  one- 
sixteenth  of  an  inch,  of  the  work  would  he  destroyed; 
and  in  order  to  make  the  plates  print  up  to  the 
extremity,  they  would  have  to  be  filed  up  to  a straight 
edge,  with  the  most  perfect  accuracy,  by  the  first 
mechanics.  In  printing  the  two  halves  together,  it  is 
probable  that  the  paper  might  slip  a little  on  taking 
the  pinch  of  the  press ; and  by  thus  destroying- 
many  impressions,  render  it  necessary  to  print  them 
separately,  involving  an  additional  cost  of  25s.  to  30s. 
per  1000,  besides  a greater  delay  in  the  execution  of 
the  order.  If  it  were  possible  to  divide  the  plate  in 
such  a manner  that  it  could  be  again  united  into  one, 
leaving  room  for  a margin  to  each  half,  the  difficulty 
of  printing  would  be  in  great  part  removed. 

Although,  however,  the  inconvenience  of  cut  notes 
is  very  great,  perhaps  a want  of  unifoimity  would  be 
greater  still;  and  if  this  plan  were  adopted  by  any,  it 
would  be  a long  time  before  bankers  generally  would 
follow  it ; perhaps,  therefore,  we  must  be  content  for 
the  present  with  an  easier  remedy,  provided  by 
Messrs.  Williams  and  Co.’s  superior  adhesive  paper,  at 
4s.  6d.  per  quire,  royal.  Moreover,  the  plan  of  notes  in 
duplicate  would  be  offering  facilities  for  the  piactice 
which  is  deprecated  above,  that  of  sending  them  by 
post,  and  it  is  sincerely  hoped  that  the  bankers’  bills, 
at  short  dates,  which  are  now  granted  to  commercial 
travellers,  will  induce  them  to  adopt  this  far  safer 
and  more  satisfactory  method  of  transmission. 
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ENGRAVING,  PRINTING, 

AND  PREVENTION  OE  PORGERY,  CONTINUED. 

CHEQUE  PAPER. 

Ihe  frauds  which  are  occasionally  committed  by 
means  of  cheques  are  of  two  kinds ; either  a genuine 
form  is  obtained,  and  all  the  writing,  with  the 
signatuie,  foiged ; or  a real  cheque  having  been 
di  awn,  the  amount  is  subsequently  altered  to  a larger 
sum.  I his  offence,  although  amounting  to  the  crime 

of  forgery,  is  more  lightly  punished  than  the  imita- 
tion of  a signature. 

lo  persons  engaged  in  Banks,  where  almost  every 
piece  of  paper  which  they  see  or  touch,  is  either  a 
cheque  or  else  a bill,  it  may  seem  extremely  difficult, 
nay  almost  impossible,  that  cheque  forms  should  be 
kept  under  lock  and  key.  This  cannot  always  be 
accomplished  in  a Bank,  where  they  are  required  at 
every  minute  of  the  day ; but  for  a merchant’s  own 
piotection,  his  cheque  book  should  be  always  in  his 
pocket  or  his  safe.  On  the  contrary,  however,  it  is 
no  unusual  thing,  in  some  towns,  to  see  a blank 
cheque  book  at  the  inn,  for  the  general  use  of  the 
farmers  on  a market  day.  This  has  been  observed 
too  at  a third-rate  house,  where  the  landlord’s  care- 
lessness may  be  accounted  for,  only  by  the  fact  of  his 
not  being  in  a pecuniary  condition  to  keep  a banking 
account  himself. 

A.  shoit  time  since  a parcel  was  received  from  an 
engiavei,  wiapped  in  an  uncut  sheet  of  railway 
cheques. 

The  rule  that  bankers  should  give  cheques  only  to 
their  customers,  requiring  also  a personal  or  written 
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application,  should  be  seldom  deviated  from,  and  then 
only  under  peculiar  and  exceptional  circumstances. 

Very  recently,  when  several  drafts  were  forged 
upon  a Bank  in  Lombard  Street,  the  cheque  book 
was  obtained  at  the  counter  by  a little  boy  only 
twelve  years  of  age,  a relative  of  the  accused. 

A little  more  care  and  attention  on  the  part  of  the 
public  and  of  bankers,  in  co-operating  together 
to  prevent  fraud,  by  rendering  cheque  forms  less 
accessible,  will  very  much  diminish  the  existing 
facilities  for  this  class  of  forgery. 

In  filling  up  cheques  hastily,  sometimes  a space  is 
left  before  the  word  “pounds;”  when,  if  there  is 
room  to  introduce  also  a cipher  in  the  unit’s  place 
of  figures,  by  the  simple  addition  of  “ y”  or  “ ty,”  a 
cheque  for  six,  seven,  eight,  or  nine  pounds,  may  very 
easily  be  multiplied  by  ten. 

The  attempt  to  copy  the  engraving  of  a cheque 
plate  being  extremely  rare,  its  inimitable  character  is 
of  comparatively  small  importance,  and  the  banker’s 
study  has  been  chiefly  directed  to  prevent  the  altera- 
tion of  the  amount.  The  result  has  been  attended 
with  very  great  success ; and  forgeries  of  late  years, 
bv  means  of  acids  for  taking  out  the  ink,  have  been 
almost  unheard  of,  probably  because  it  is  known  that 
bankers  are  in  a great  degree  protected  either  by  the 
printing  ink  or  paper  which  they  use. 

This  is  accomplished  in  two  different  ways,  the 
paper  embodying  the  security  in  the  one  case,  which 
in  the  other  is  contained  in  the  ink.  The  vegetable 
colour  of  tinted  cheques  is  incorporated  with  the  pulp 
in  the  process  of  manufacture.  In  the  water  colour 
cheques  the  sensitive  principle  is  infused  in  the  ink 
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with  which  they  are  printed.  The  specimens  by 
Messrs.  Nissen  and  Parker  and  Mr.  Baynes  are  of 
the  former  description,  those  by  Messrs.  Batho  and  Co. 
of  the  latter  kind. 

The  tinted  paper  being  of  the  same  colour  all 
through,  is  liable  to  the  objection  that  writing,  if 
very  fine,  may  be  erased.  This  cannot  happen  with 
the  water  colour  cheques,  which  being  written  upon 
the  “ruling”  or  coloured  ink,  any  attempt  to  scratch 
out  being  made,  the  ruling  is  at  once  destroyed,  and 
cannot  be  restored. 

The  tinted  paper  was  introduced  to  supersede  the 
water  colour,  by  doing  away  with  the  engraved 
rule-work,  and  the  process  is  somewhat  cheaper. 
The  plain  tinted  cheques  have  an  advantage  over 
some  containing  very  dark  and  heavy  engraving, 
which,  if  written  on  with  pale  ink,  are  hardly  legible. 
It  is  also  manifestly  unwise,  when  the  sensitive  paper 
is  provided  for  security,  to  cover  over  the  whole  of 
the  important  part  of  the  cheque  with  lithographic 
ink,  the  oil  of  which  will  have  a tendency  to  resist 
the  influence  of  acids  upon  the  vegetable  tint  beneath 
it,  thus  offering  a facility  for  fraud.  Both  of 
Messrs.  Nissen  and  Parker’s  specimens1  are  thus 
defaced : the  Sydney  Cheque  to  a much  less  degree. 
These  plates  were  probably  engraved  for  plain,  not 
tinted  paper,  to  obtain  the  full  benefit  of  which,  the 
ruling  should  be  dispensed  with,  as  in  Messrs. 
Barclay  and  Co.’s  Cheque.2  Tinted  paper  renders 
difficult  the  tracing  of  a signature ; two  cheques  laid 
upon  one  another  being  almost  opaque.  Although 
not  quite  so  handsome  as  an  elaborately  engraved 

1 See  Appendix  of  Plates,  No.  13.  * See  Appendix  of  Plates,  No.  8. 
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cheque,  printed  in  vegetable  colour,  this  paper  may 
answer  well,  especially  as  it  immediately  betrays  the 
action  of  chemical  re-agents,  both  alkalis  and  acids. 
Thirty  two  specimens  of  chemical  application  are 
exhibited,  the  effects  of  all  being  sufficiently  obvious. 

The  foundation  of  the  ink  usually  employed  for 
copper  plate  and  lithographic  purposes,  is  oil,  which 
resists  acid,  hence  the  value  of  the  water  colour 
which  acids  destroy.  This  must,  of  necessity,  be 
much  more  sensitive  to  obliteration  than  the  colour 
of  the  tinted  paper,  which  permeates  its  whole  thick- 
ness: indeed  the  French  chemists  say  that  they  can 
wash  out  ink  from  any  tinted  cheque  paper]  In  the 
water  colour  cheque,  the  “amount”  being  written 
upon  the  “ruling”  or  coloured  ink,  any  attempt  to 
remove  the  writing  by  the  slightest  application  of 
acid,  at  once  destroys  this  waving  line  work. 

The  water  colour  cheques  are  engraved  in  a 
different  manner,  and  upon  much  thicker  metal  than 
the  ordinary  copper  plates.  They  require  a particular 
kind  of  ink,  the  preparation  of  which  is  undisclosed ; 
the  presses  also  are  very  dissimilar  in  their  construc- 
tion from  those  used  for  copper  or  steel  plate  printing, 
being  very  much  more  expensive,  considerably  larger, 
and  slower  in  their  operation.  This  is  the  reason 
why  the  water  colour  bear  a higher  price  than  the 
tinted  cheques.  Messrs.  Batho  and  Co.,  however, 
state,  that  they  are  not  more  desirable  for  them  to 
print,  owing  to  the  cost  of  working  and  the  wear  of 
plates,  all  of  which  they  now  keep  in  repair.  They 
will,  therefore,  supply  tinted  cheques  just  as  readily 
as  those  printed  by  their  peculiar  process.  To 
obviate  the  expense  of  frequently  repairing  plates, 
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printing  from  stone,  by  the  lithographic  process  is 
now  generally  practised  ; indeed  the  great  majority  of 
cheques  are  printed  in  this  way,  lithography  being 
very  much  cheaper,  and,  when  well  executed,  nearly 
equal  in  appearance  to  printing  from  the  plates. 

In  this  case  an  impression  is  taken  from  the 
copper  plate  upon  paper.  It  is  then  laid  upon  the 
lithographic  stone,  which,  having  been  previously 
prepared,  upon  being  passed  through  the  press,  the 
ink  leaving  the  paper,  adheres  firmly  to  the  stone. 
This  is  then  inked  by  the  ordinary  printer’s  roller, 
and  impressions  obtained  by  a severe  and  peculiar 
pressure. 

It  should  be  fully  understood,  that  this  process  is 
only  valuable  when  used  in  connexion  with  the 
vegetable  tinted  paper.  A very  close  resemblance 
to  the  copper  plate  impression,  and  also  to  the  water 
colour  cheque  like  the  London  and  Westminster 
Bank  Specimen  in  the  appendix,1  may  be  produced 
with  ruled  work  and  coloured  ink,  from  stone , and 
large  numbers  of  cheques  are  so  worked  off,  but  they 
•are  valueless  as  regards  security,  from  the  fact  of  the 
ink  being  mixed  with  oil. 

Paper  for  water  colour,  copper,  and  steel  plate 
printing,  has  to  be  wetted  first.  This  destroys  the 
smooth  surface,  which  has  to  be  subsequently  re- 
stored by  pressing ; otherwise  it  will  be  extremely 
uncomfortable  to  write  upon. 

In  lithographic  printing,  the  paper  may  be  used 
either  wet  or  dry,  which  is  almost  a matter  of 
indifference  to  the  printer ; except  that  it  is  thought 
the  stone  wears  out  rather  more  quickly,  if  the  paper 

1 See  Appendix  of  Plates , No.  9. 
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be  printed  dry;  but  then  it  economises  the  time 
required  for  drying  wet  work,  which  is  occasionally 
an  object  in  printing  circulars,  &c. 

In  Messrs.  Batho’s  establishment,  after  the  cheques 
are  printed  and  dried,  they  are  hot-pressed,  which 
brings  back  the  smooth  surface  to  the  paper  ; this  it 
is  presumed  is  practised  by  all  London  houses ; but 
in  the  country,  where  such  facilities  for  pressing  are 
not  at  hand,  it  were  better,  perhaps,  that  paper  for 
lithographic  purposes,  and  which  is  intended  to  be 
subsequent!}’  written  on,  should  be  printed  dry. 

The  London  and  Westminster  Bank  Cheque,1  and 
that  of  the  Stourbridge  and  Kidderminster  Banking 
Company,2  are  specimens  of  the  water  colour  security. 

The  cheque  of  Messrs.  Harris  and  Co.,  Bradford,3 
is  a combination  of  the  two  processes ; the  ground 
work  is  water  colour,  and  is  printed  from  the  plate ; 
the  cheque  is  subsequently  added,  either  from  the 
plate  or  the  stone.  Two  printings  being  necessary 
for  these  cheques,  they  cost  nearly  half  as  much 
again  as  the  others,  and  do  not  look  so  well. 

The  Towcester  Old  Bank  Cheque,4  is  printed  in* 
type,  upon  the  water  colour  security  ground:  this, 
although  cheaper  than  the  last  named,  is  more 
expensive  than  the  first ; being  done  at  two  printings, 
and  with  far  less  favourable  effect. 

By  comparing  the  prices  of  this,  and  the  cheque  of 
Messrs.  Harris  and  Co.,  one  thing  is  clearly  shown, 
viz.,  the  economy  of  printing  from  type , over  copper 
plate,  or  even  lithography.  This  will  invite  an 


1 Sec  Appendix  of  Plates , No.  9. 

See  Appendix  of  Plates , No.  11. 


2 See  Appendix  of  Plates,  No.  10. 
4 See  Appendix  of  Plates,  No.  12. 
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allusion,  presently,  to  Mr.  Hawkins’  new  patent  for 
“ surface  printing.” 

Any  style  of  cheque  which  necessitates  a double 
process  in  printing,  must  be,  on  that  account,  con- 
siderably dearer.  It  is  the  practice  of  some  Banks  to 
render  one  plate  available  for  several  branches,  by 
inserting  the  name  of  the  branch  in  type,  after  the 
cheques  are  printed  off.  This  is  charged  about 
7s.  6d.  per  1000  extra,  involving  a very  similar 
amount  of  labour  to  that  of  pulling  off  as  many 
cheques  additional,  and  is  manifestly  an  expensive 
process. 

The  immense  number  of  cheques  which  are  now 
used,  renders  them  a most  important  item  in  the 
stationery  account : they  have,  in  fact,  become  a 
“ leading  article,”  and  are  now  sold  at  something  like 
one-half  less  than  they  were  twenty  years  ago  ; 
occupying  perhaps  a similar  relative  position  to 
account  books,  in  the  London  stationery  market,  to 
that  in  which  sugar  stands  to  tea,  with  country 
shopkeepers. 

Lithography  has  been  substituted  for  the  barbarous 
process  of  copper  plate  printing,  and  the  tinted  paper 
has  been  provided  to  connect  security  with  this  plan. 
Whilst  the  water  colour  must  be  admitted  to  be 
superior  in  this  respect,  the  other  has  been  deemed 
sufficient,  and  some  of  the  first  Banks  in  London  now 
use  very  few  of  the  water  colour  cheques,  having 
substituted  the  tinted  paper  on  the  score  of  greater 
economy. 

Lithography,  however,  on  account  of  the  peculiar 
pressure  required,  is  extremely  laborious,  and  many 
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country  bankers  are  yielding  to  the  offers  by  pro- 
vincial tradesmen,  to  print  their  cheques  from  letter 
press  and  stereotype  plates,  at  a considerable  reduction. 
But  it  is  generally  objected,  that  cheques  printed  in 
letter  press,  have  a very  common  appearance,  and  the 
engravers  say  that  they  have  always  had  to  return  to 
the  copper  plate  description  after  a trial ; probably 
such  cheques  will  never  be  popular;  moreover  the 
readiness  with  which  type  printing,  except  of  an 
uncommon  character,  might  be  imitated,  may  be  some 
objection. 

By  the  recent  introduction  of  glyphography,  the 
beauty  of  copper  plate  engraving  is  secured,  together 
with  all  the  advantage  and  economy  of  “ surface”  print- 
ing. The  process  has  been  invented  and  patented  by 
Mr.  Abdiel  Hawkins,  and  is  extremely  simple.  A 
copper  plate  is  provided,  upon  which  the  cheque  or 
other  matter  is  carefully  traced,  in  a direction  contrary 
to  that  in  which  plates  are  usually  engraved;  from 
this  is  obtained  the  “glypho”  or  surface  block, 
wherein  the  interstices  of  the  letters  are  carefully 
and  beautifully  modelled.  By  means  of  the  galvanic 
battery,  electrotypes  or  copper  casts  may  then  be 
multiplied  as  they  are  required.  Ihese  are  finished 
off  with  the  graver,  and  mounted  type  high  upon 
one  block  of  wood  for  printing.  As  many  proofs 
may  now  be  pulled  off  at  once,  as  there  are  blocks 
upon  the  slab ; for  which  purpose,  either  the  hand 
or  steam  printing  press  may  be  employed.  It  is 
stated  that  the  blocks,  being  a galvanized  copper 
surface,  will  throw  off  hundreds  of  thousands  of 
proofs  without  injury.  In  answer  to  an  inquiry  some 
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months  ago  of  the  patentee,  whether  the  blocks 
were  not  likely  to  get  broken  and  injured,  after  a 
few  thousands  had  been  pulled  off — he  writes:  — 

“I  cannot  tell  what  number  our  blocks  will  stand,  as  I have 
never  seen  one  worn  out  ; but,  to  refer  to  a specimen,  which  is 
within  every  person’s  reach, — the  frontispiece  to  Punch  is  a copper 
block,  mounted  upon  metal,  and  done  by  ourselves.  It  has  been 
in  constant  wear  for  many  months,  printing  from  40,000  to  50,000 
per  week,  which  at  the  lowest  estimate  gives  the  enormous  number 
of  2,680,000  ; whether  the  block  prints  are  sound  or  broken  after 
such  an  immense  number  having  been  taken  from  it,  any  one  can 
judge  for  himself.  That  you  may  know  it  is  our  electrotype  which 
is  still  printing  ; if  you  look  on  the  cornucopia,  at  the  bottom  of  the 
right-hand  corner,  just  above  the  knee  of  the  climbing  figure,  you 
will  see  a small  letter  H engraved,  which  is  my  private  mark.” 

The  expense  of  this  process  is  not  great ; viz.,  for 
a cheque,  similar  to  that  in  the  appendix,1  upon 
Messrs.  Barclay  and  Co.,  the  glypho  and  five  electro- 
type  blocks,  £6.  These  are  then  the  property  of  the 
banker,  and  can  be  printed  from,  when  he  thinks 
proper,  either  in  London  or  elsewhere. 

It  has  been  expressed  before,  that  for  all  purposes 
of  safety,  a plain  cheque  plate  is  practically  almost 
as  good  as  an  elaborate  one ; should  any  persons, 
however,  think  that  a cheque,  (such  as  the  specimen 
of  glyphography,  printed  by  Mr.  Baynes,)  may  be 
too  readily  imitated, — the  watermark  patented  by 
Mr.  Saunders  may  be  introduced;  by  which  any 
banker  may  have  his  crest,  or  the  name  of  the  firm, 
in  the  body  of  the  cheque ; but  this  process  is  deemed 
more  applicable  to  bank  notes. 

Ihe  plates  at  present  in  use,  being  engraved  back- 
waid,  would  not  be  available  for  glyphography,  as 

1 See  Appendix  of  Plates,  No.  8. 
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the  surface  block  taken  from  them  would  be  forward, 
consequently  the  impression  would  be  backwaid. 
All  engraving  for  glypliographic  purposes  must  be 
written  forward. 

Mr.  Hawkins,  it  is  understood,  has  usually  been 
employed  by  the  stationers,  to  execute  those  few 
blocks  which  are  at  present  in  use  for  bankers  docu- 
ments ; it  is,  however,  presumed,  that  be  would  have 
no  objection  to  furnish  them  direct,  although  a 
delicacy  might  be  felt  in  advertising ; the  absence  of 
which  course  on  the  part  of  the  stationeis,  if  this 
system  really  possesses  the  advantage  which  it  claims, 
is  only  explained  by  the  remarkable  resemblance 
which  these  impressions  bear  to  copper  plate  proofs, 
which  are  produced  at  a much  greater  cost. 

]q  will  be  observed,  that  there  is  a diffeience  of 
nearly  twenty  per  cent,  between  the  price  of  litho- 
graphic and  type  printed  cheques.  This  may  be  well 
accounted  for  by  the  fact,  that  the  expense  of  woiking 
off  in  the  latter  case  is  not  much  more  than  half:  lor 
large  quantities,  therefore,  say,  fifty  or  one  hundred 
thousand,  when  perhaps  twenty  electrotypes  might  be 
printed  from  at  once,  by  steam  press,  this  system 
offers  wonderful  advantages.  Thus  the  price  of  a 
good  article  may  be  legitimately  reduced,  without 
resorting  to  inferior  paper,  or  to  that  peculiar  soit  of 
printing  which  can  hardly  be  read  occasionally,  fiom 
the  rapid  and  careless  manner  in  which  it  is 

executed. 

The  glypliographic  specimen  printed  by  Mr.  Baynes, 
is  distinguished  by  its  clear  appearance,  and  a 
sharpness  about  the  lettering,  widely  different  from 
lithography.  The  process  is  not  applicable  to  the 
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water  colour  printing,  but  is  better  suited  to  the 
tinted  paper,  as  shown  in  the  specimen ; and,  taking 
all  things  into  consideration,  this  appears  the  most 
useful  and  appropriate  cheque,  especially  where  large 
quantities  are  required. 

The  plan  of  numbering  cheques  is  very  general  in 
London.  This  has  been  also  occasionally  followed  in 
the  country ; the  cheques  being  either  numbered 
consecutively,  or  the  whole  book  bearing  the  same 
number ; the  latter  was  most  commonly  adopted  to 
save  expense,  before  the  new  principle  of  working 
was  introduced.  Progressively  numbering  the  cheques 
is  occasionally  a convenience  to  the  customer,  whilst 
on  the  other  hand  the  plan  of  similarly  numbering 
the  whole  book  is  sometimes  preferred,  with  a view 
to  identification,  in  case  of  a doubtful  signature  ; 
the  number  being  recorded  in  the  ledger,  when 
the  book  is  issued.  May  not  this  plan,  however, 
be  attended  with  evil  instead  of  benefit,  by  a 
doubtful  cheque  being  passed,  upon  the  guaranty  of 
the  number  in  the  corner,  which  otherwise  would  be 
challenged  and  compared ; when  really  such  number 
affords  no  security  at  all.  A person  about  to  forge  a 
cheque  would  most  probably  select  the  signature 
with  which  he  was  best  acquainted — the  signature  of 
a person  with  whom  he  was  constantly  hand  to  hand. 
It  may  be  assumed,  therefore,  that  the  cheque  book 
of  this  individual  would  be  more  accessible  to  him 
than  any  other,  the  number  in  this  case  becoming 
worse  than  useless.  The  expense  too  of  this  process 
may  perhaps  be  considered  an  objection,  although 
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there  are  doubtless  some  other  considerations  which 
weigh  with  those  who  adopt  it  so  generally. 

In  connexion  with  this  subject  it  is  suggested,  that 
(where  the  ledgers  are  not  annually  renewed,)  assist- 
ance might  be  rendered  in  posting,  if  the  customer 
were  to  insert  the  folio  of  the  ledger  in  the  corner  of 
the  cheque:  this  could  be  indicated  by  the  ledger 
clerk,  in  the  pass-book,  at  each  half-yearly  rest,  in 
accordance  with  the  plan  adopted  by  the  Savings’ 
Banks,  in  which  case  the  customer’s  hook,  bearing 
the  number  of  the  folio,  is  presented  in  lieu  of  a 
written  cheque. 

It  is  without  doubt  quite  possible  for  a clerk  to 
learn  and  to  remember  the  ledger  folios  of  all  the 
most  active  accounts,  even  where  their  number  is 
very  large ; and  thus  one  person  may  render  great 
assistance  by  dictation ; but  as  all  this  knowledge 
is  thrown  away  upon  the  renewal  of  the  book, 
unless  it  comes  intuitively,  there  is  little  encourage- 
ment to  its  acquisition. 

NEW  INVENTIONS  IN  THE  CONSTRUCTION  OF 
LOCKS,  CASH  BOXES,  AND  SAFES. 

“The  protection  and  preservation  of  life  and  property,  are 
objects  which  have  been  anxiously  and  necessarily  attended  to  in 
the  simplest  states  of  society  ; and  the  invention  of  ingenious  men 
has  in  all  times  been  applied  to  contrive  means  of  security  adapted 
to  resist  the  nefarious  practices  of  the  day.  A review  ot  their 
productions,  which  we  must  presume  to  have  been  effectual  to 
their  purpose,  suggests  a conclusion,  that  the  morals  of  former 
times  were  as  much  less  depraved  than  those  of  the  present,  as  the 
mechanical  contrivances  were  less  excellent ; and  from  the  various 
methods  of  protection  which  have  been  successively  used,  it  may 
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be  collected,  that  the  arts  of  violation  have  improved  at  least  in  an 
equal  degree.  Jt  is  certain  that  no  invention  for  the  security  of 
person  and  property  has  yet  been  offered  to  the  world,  which  the 
ingenuity  of  wickedness  did  not  find  means  to  defeat ; nor  is  it 
probable  that  the  genius  of  any  one  man  will  ever  strike  out  a 
method,  by  which  all  the  arts  and  manoeuvres,  practised  in  the 
science  of  robbing,  may  be  effectually  counteracted.  Modern 
depredation  is  reduced  to  a system,  in  which  art  and  force  are 
exerted  with  such  skill  and  power,  as  to  elude  precaution,  and  to 
defy  resistance.” 

It  was  supposed,  however,  and  confidently  asserted, 
upon  the  announcement  of  Bramah’s  new  principle,1 
many  years  ago,  that  an  “ infallible  remedy”  for  these 
evils  had  been  discovered. 

“ There  are  probably  few  men  who  gave  a greater  impetus  to 
mechanical  engineering  than  the  late  Mr.  Joseph  Bramah.  He 
held,  we  believe,  at  one  time,  not  less  than  twenty  patents,  among 
which  may  be  mentioned  the  hydraulic  press,  the  force  pump,  the 
beer  engine,  the  machine  for  numbering  notes  at  the  Bank  of 
England,  (now  in  use,)  a patent  pen,  still  in  great  demand;  the 
mounted  fire  engine,  also  now  used ; the  water  closet  ; a planing 
machine,  extensively  adopted ; the  ever-pointed  pencil  case  ; a slide 
cock,  which  has  superseded  the  use  of  steam  valves ; and  various 
other  improvements  in  the  details  of  the  steam  engine.” 

The  Bramah  specimen,  however,  has  been  picked 
by  Mr.  Hobbs  ; and  a full  sized  drawing  of  this  famous 
lock  which  has  made  so  much  noise  in  the  world, 
will  be  found  in  the  appendix.2 

“It  is  a padlock  of  but  4 inches  in  width,  the  body  of  it  1| 
inches  thick,  and  its  thickness  over  the  boss  2\  inches.  Upon 
opening  the  outer  case  of  the  lock,  the  actual  barrel  enclosing  the 
mechanism  was  found  to  be  2|  inches  in  length,  and  inches  in 
diameter.  The  small  space  in  which  the  works  were  confined,  and 
its  snug,  compact  appearance,  was  matter  of  astonishment.  The 
lock  and  key  were  made  fifty  years  since,  by  the  late  Mr.  Maudslay, 

1 See  Appendix  of  Plates , No.  20.  2 See  Appendix  of  Plates,  No.  21. 
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head  of  the  eminent  firm  of  Maudslay  and  Co.,  he  being  at  that 
time  a workman  in  the  employ  of  Mr.  Bramah.  The  mechanism  of 
the  lock  consists  of  two  small  spiral  springs,  each  made  of  four  turns 
of  wire  of  ordinary  thickness,  and  which  are  required  to  be  pressed 
down  by  the  key  before  the  lock  can  be  opened.  Radiating  from 
the  centre,  and  placed  in  ‘ slits’  in  the  barrels,  are  eighteen  slides, 
each  of  which  has  a number  of  notches  irregularly  disposed,  and 
some  of  which  are  false.  A circular  steel  plate  is  placed  hori- 
zontally upon  the  section  of  the  barrel,  and,  until  all  the  notches 
in  the  sliders  have  been  so  adjusted  as  to  fit  into  the  corresponding 
notches  upon  the  inner  edge  of  this  circular  steel  plate,  the  resist- 
ance to  opening  the  lock  will  not*be  removed.  The  chances  of 
placing  by  any  means,  except  by  the  true  key,  these  notches  in 
their  proper  places,  amount  to  so  enormous  a number,  that  their 
notation  can  only  be  expressed  by  some  eighteen  or  nineteen 
figures. 

“Ever  since  the  year  1811,  persons  passing  along  Piccadilly 
have  had  their  attention  attracted  to  a board  in  the  window  of 
Messrs.  Bramah’s  shop,  to  which  the  padlock  was  appended,  and 
upon  which  was  painted  the  following  words  : — 

“‘The  artist  who  can  make  an  instrument  that  will  pick  or 
open  this  lock,  shall  receive  two  hundred  guineas  the  moment  it  is 
produced.’ 

“In  1817  a very  ingenious  mechanic,  attracted  by  the  reward, 
and  fired  by  the  honour  of  opening  this  mysterious  lock,  spent 
upwards  of  a week  in  endeavouring  to  solve  the  problem,  and 
eventually  gave  it  up  in  despair.  From  that  time  down  to  the 
2nd  of  June,  1851,  when  it  attracted  the  notice  of  Mr.  Hobbs,  no 
person  has  ventured  to  penetrate  its  hidden  recesses.  Up  to  a 
very  recent  period,  many  persons  believed  that  the  lock  attached 
was  a mere  ‘ dummy,’  or  one  that  had  at  least  a ‘ tenpenny  nail  ’ 
driven  into  it  to  prevent  its  being  opened  ; but  the  great  majority, 
however,  judging  more  correctly,  concluded  that  a lock  made  forty 
years  since,  and  which  but  one  person  had  ventured  to  attempt  to 
open  during  that  time,  must  possess  practically  every  element  of 
security.  The  recent  operations  of  Mr.  Ilobbs  upon  the  lock 
have  dispelled  the  former  class  of  notions  ; and,  judging  from 
the  whole  circumstances  of  the  case,  have  greatly  confirmed  the 
opinion  as  to  the  practical  invulnerability  of  the  lock.” 
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J-  lie  terms  and  conditions  under  which  the  lock 
was  opened  are  well  known.  It  was  accessible  to  the 
operator  for  several  days,  who  made  use  of  a fixed 
apparatus,  screwed  to  the  wood-work  in  which  the 
lock  was  enclosed,  together  with  the  assistance  of  a 
reflector,  a trunk  of  tools,  and  four  or  five  other 
instruments  made  for  the  purpose,  having  been 
allowed,  six  or  seven  weeks  previously,  to  take  wax 
impressions  of  the  key  hole. 

A full  account  of  the  whole  matter  appeared  in  the 
Morning  Chronicle  of  September  8th,  1851,  from  which 
the  following  statement  and  opinions  are  extracted. 

“ The  result  of  the  experiment  has  simply  shown  that,  under  a 
combination  of  the  most  favourable  circumstances,  and  such  as 
practically  could  never  exist,  Mr.  Hobbs  has  opened  the  lock. 

“ In  the  first  place,  no  person  was  admitted  into  the  room  where 
the  lock  was,  besides  the  operator,  for  sixteen  days  ; the  key  was 
never  applied  to  the  lock  during  that  time,  as  would  have  been 
the  case  almost  daily  in  any  lock  in  ordinary  use ; and  the  appli- 
cation of  the  key  at  any  time  during  the  operations  of  Mr.  Hobbs, 
would  eitliei  have  placed  all  the  slides  in  their  correct  position, 
and  thus  have  obliged  the  operator  to  begin  de  novo  after  each 
application,  or  would  have  shown  that  the  lock  had  been  tampered 
with,  and  would,  in  this  case,  act  as  a 4 detector’  lock.  The  pad- 
lock, instead  of  swinging  loosely  from  the  staple,  as  in  ordinary 
cases,  was  securely  fixed ; and  instead  of  being  fastened  in  or 
upon  iron,  it  was  secured  in  wood,  which  afforded  additional 
facilities  for  screwing  and  securing  the  apparatus.  He  had  also 
the  undisturbed  use  of  his  trunk  of  instruments. 

“ order  to  have  tested  the  practical  value  of  the  lock,  it 
should  have  been  picked  or  opened  under  circumstances  more  in 
accordance  with  those  which  attend  the  ordinary  employment  and 
uses  of  locks ; or  similar  to  the  plan  adopted  on  the  trial  of 
IMi . IS e well  s lock,  at  Boston,  an  account  of  which  is  given  in  the 
pamphlet  distributed  by  Mr.  Hobbs  at  the  Great  Exhibition. 
Fiom  this  account  it  appears  that  t lie  lock  to  be  operated  upon,  was 
placed  on  an  iron  chest  and  locked  by  the  committee,  in  whose 
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hands  the  key  remained  during  the  trial,  and  was  to  he  used  at 
the  discretion  of  the  committee,  in  unlocking  and  locking  the  door, 
without  the  knowledge  of  either  of  the  other  parties ; but  in  doing 
so  no  alteration  of  the  combination  or  form  of  the  key  was  to  be 
made  during  the  process  of  trial.  The  operating  party  had  to 
leave  200  dollars  in  the  hands  of  the  cashier,  to  be  paid  to  Day 
and  Newell’s  agent  for  the  lock,  in  case  it  should  be  injured  in  the 
process,  and  the  lock,  in  such  case,  was  to  be  given  up  to  the 
party  making  the  trial.  The  time  allowed  to  the  operator,  was 
one  week  to  operate,  and  two  days  to  examine  the  lock,  previous 
to  commencing  operations.  Failing  these  tests,  we  think  that 
Messrs.  Bramah  have  no  reason  to  regret  affording  to  Mr.  Hobbs 
the  fullest  opportunity  of  making  trial  of  his  skill,  and  we  cannot 
refrain  from  expressing  our  admiration  of  the  great  talents  and 
abilities  of  the  late  Mr.  Joseph  Bramah,  who,  fifty  years  since, 
constructed  a lock  which,  after  undergoing  sixteen  days  manipu- 
lation of,  confessedly,  one  of  the  most  skilful  mechanics  of  our  day? 
yielded  only  to  the  combined  action  of  a number  of  fixed  and 
moveable  instruments  made  and  applied  for  that  purpose. 

This  44  lock  controversy”  has  much  increased  the 
public  interest  in  the  subject,  and  some  may  perhaps 
expect  that  much  will  be  said  in  reference  thei  eto , 
but  it  is  conceived  that  the  abundant  information 
already  elicited  by  that  interest  from  abler  hands, 
renders  any  further  disquisition  thereupon  unneces- 
sary. It  will  be  right,  however,  to  allude  to  some 
of  the  locks  which  seem  to  occupy  a prominent 
position,  either  from  their  novelty  of  design,  oi  supe- 
riority of  construction. 

It  is  to  be  hoped  that  the  mechanical  spint  which 
has  recently  been  awakened,  may  be  productive  of 
still  greater  efforts  in  the  improvement  of  this  im- 
portant piece  of  mechanism  for  protecting  property. 
Lock  picking  will  henceforth  be  more  fully  contem- 
plated and  provided  against,  in  connexion  with  lock 
making.  For  this  we  may  thank  our  brethren  in 
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America.  And,  perhaps,  it  is  fortunate  that  the 
picking  of  the  Bramah  lock  has  been  accomplished  at 
so  opportune  a moment  by  Mr.  Hobbs,  through 
whose  courtesy  some  light  has  been  thrown  upon  this 
mystery,  in  the  lectures  at  the  Banking  Institute,  and 
before  the  Society  of  Arts. 

The  only  legitimate  way  for  Messrs.  Bramah  to 
obtain  “ satisfaction”  from  Mr.  Hobbs,  wall  be  to  pick 
his  lock,  U.S.  A.  No.  298,  capable  of  1,307,654,358,000 
permutations.  For  a time,  Hobbs’  locks1  (apart  from 
their  expense)  will  stand  pre-eminent;  considering, 
however,  that  the  lock  picked  was  fifty  years  old, 
should  a second  challenge  upon  similar  terms,  in 
reference  to  a modern  lock,  be  declined,  the  case  will 
then  appear  materially  altered.  Mr.  Hobbs  will,  of 
course,  be  willing  to  offer  similar  facilities  for  opening 
his  prize  locks ; and  if  Messrs.  Bramah  cannot  per- 
form this  within  sixteen  days,  it  may  be  probable 
that  they  cannot  accomplish  it  at  all.  There  can  be 
no  doubt  that  the  American  principle  is  most  excel- 
lent, and  the  execution  is  highly  creditable  to  that 
country,  whose  locks  at  present  stand  A.  1.  It  will 
be  remembered,  however,  that  the  best  of  these  is 
£50,  whilst  Chubb’s  best,  with  thirty  tumblers,  is 
only  £15. 

Still  two  “ bests”  may  be  of  very  different  quality, 
and  in  this  instance,  the  workmanship  and  labour  of 
the  latter  will  not  admit  of  comparison,  even  for  a 
moment  with  that  bestowed  upon  the  former.  Hobbs’ 
lock,  with  solid  key,  can  be  furnished  at  from  6s.  to 
£5,  and  with  the  changeable  or  permutating  key, 
from  £5  to  any  price  required. 

1 See  Appendix  of  Plates,  No.  19. 
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Some  good  must  certainly  result  from  this  “ con- 
troversy,” and  probably,  the  credit  of  the  Bramah 
principle  and  execution  will  in  no  way  suffer,  but 
eventually  be  advanced,  by  those  improvements  which 
will  be  consequent  upon  the  fact  of  a highly  accom- 
plished American  artist  having  succeeded  in  opening 
them  ; the  facilities  afforded  him  being  such  as  no 
thief  could  ever  possess,  even  if  he  had  the  necessary 
ability.  Bramah  and  Co.  will,  of  course,  improve 
their  lock,  and  increase  its  present  high  reputation. 
Indeed,  the  position  of  the  vanquished  in  such  a 
struggle  is  far  from  discreditable. 

They  have  recently  brought  out  their  “ Double 
Security  Patent  Locks,”  which  are  so  constructed 
that  the  closing  of  the  door  effectually  fastens  it 
without  using  the  key ; while  the  locking  of  the 
second  shuts  out  all  access  to  the  first ; each  being 
fitted  with  separate  and  distinct  bolts. 

Whilst  all  locks  should  be  distinguished  by 
security,  strength,  simplicity,  and  durability,  a very 
large  proportion  are  not  intended,  and  need  not  to  be 
constructed  with  a view  to  resist  actual  violence. 
This  class  is  useful  in  the  prevention  of  petty  fraud 
and  prying  curiosity,  and  is  applicable  to  all  those 
cases  where  the  certainty  of  detection  would  deter 
from  robbery.  For  the  security  of  valuable  treasure, 
another  character  of  lock  should  be  employed ; one 
calculated  not  only  to  resist  the  secret  attempts  at 
tampering,  but  also  the  desperate  application  of  main 
force.  The  discovery  by  the  metropolitan  police,  in 
the  early  part  of  1845,  of  the  burglar’s  instrument 
called  the  “jack  in  the  box,”1  may  well  shake  our 


1 See  Appendix  vj  Plates,  No.  20. 
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confidence  in  the  apparent  security  of  an  iron  strong- 
room door.  This  instrument  is  so  small  in  compass, 
that  it  might  be  easily  carried  about  the  person,  and 
yet  it  has  the  power  of  lifting  three  tons  weight ; 
this  is  accomplished  by  the  power  of  the  screw : a 
turned  iron  being  inserted  in  the  key  hole,  a purchase 
is  then  gained  upon  the  surface  of  the  door,  and 
either  the  lock  or  a portion  of  the  door  itself  is  torn 
away.  Another  plan  occasionally  adopted  for  open- 
ing safes  is  by  the  insertion  into  the  key  hole  of  a 
burglar’s  “ brace ; ” the  instrument  being  then  forced 
round,  the  lock  is  by  this  means  entirely  destroyed, 
and  the  bolt  is  readily  shot  back  by  leverage,  or 
sometimes  by  gunpowder.  In  some  cases  the  “ stub  ” 
which  holds  the  bolt  when  it  is  thrown,  has  been 
drilled  out  (its  position  being  generally  known ;)  the 
bolt  is  thus  at  liberty.  In  other  cases,  burglars  have 
avoided  the  door  altogether,  and  obtained  an  entrance 
to  the  strong  room  by  excavation ; time,  therefore, 
being  granted,  it  is  possible  for  men  to  get  through 
almost  anything ; therefore  in  addition  to  locks,  bars, 
and  bolts,  it  is  essential  that  some  one  or  more  indi- 
viduals should  be,  day  and  night  on  the  premises, 
wherein  property  to  a large  amount  is  kept.  A 
secure  room  should  be  arranged,  as  near  the  safe  as 
may  be,  wherein  some  one  could  sleep,  with  closed 
and  fastened  doors ; fire-arms  forming  part  of  its 
furniture.  The  room  also  should  be  so  constructed, 
that  the  shutting  of  the  door  may  not  impede  venti- 
lation, or  the  ready  perception  of  the  slightest  noise : 
a person  in  such  a case  cannot  be  suddenly  surprised 
by  any  one  concealed  within  the  building,  but  would 
have  time  for  thought  and  preparation  should  he  be 
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disturbed.  In  addition  to  this  arrangement,  of 
course  the  strongest  available  defence  in  stone  and 
iron  should  be  used ; but  it  is  evident,  that  for  the 
protection  of  valuable  property,  they  alone  are  insuffi- 
cient. A useful  adjunct  to  the  safe  door  locks,  will 
be  found  in  the  sliding  rod,1  occasionally  adopted, 
which  may  be  lowered  from  the  room  above. 

Some  delicate  machinery  has  been  constructed  for 
the  purpose  of  alarms,  which  are  frequently  attached 
to  doors  and  windows,  bank  safes,  and  even  locks. 
It  has,  however,  been  found,  that  the  trouble  of 
nightly  adjusting  all  these  instruments,  together  with 
the  attention  necessary  to  insure  their  action,  and  the 
annoyance  caused  sometimes  by  false  alarms,  form  a 
serious  objection  to  their  use,  and  it  is  thought  that 
if  a safe  be  secured  in  the  most  efficient  manner,  no 
successful  effort  could  be  made  to  obtain  an  entrance, 
without  the  man  sleeping  near  it  being  aroused, 
especially  if  aided  by  a vigilant  house  dog.  Where 
two  or  more  persons  are  sleeping  on  the  premises,  it 
is  desirable  that  their  apartments  should  be  connected 
by  bells  or  communicating  pipes;  so  that  a whisper 
may  be  given  in  the  event  of  a commotion. 

It  may  be  well  to  notice  in  this  place  the  peculiar 
suitability  of  the  locks2  manufactured  by  Mr.  Marr, 
for  all  safe  doors : these  are  so  constructed  that  they 
cannot  be  affected  by  the  burglar’s  brace,  and  no  one 
can  open  them,  even  if  entrusted  with  the  keys, 
without  being  instructed  as  to  the  secret  of  doing  so. 
In  this  arrangement,  two  locks  are  contained : one  is 
placed  behind  the  other ; the  hinder  one  serves  to 
lock  the  bolt,  it  having  been  thrown  by  the  handle. 

1 See  Appendix  of  Plates,  No.  20.  2 See  Appendix  of  Plates , No.  22. 
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The  outer  lock,  with  a second  key,  then  throws  a 
strong  hardened  steel  plate  over  the  key  hole,  which 
is  far  preferable  to  the  ordinary  brass  escutcheon. 
The  key  holes  are  placed  at  right  angles  with  each 
other,  thus  making  the  introduction  of  picklocks 
impossible ; and  the  external  key  hole  of  the  door  is 
at  right  angles  with  that  of  the  outer  lock.  The  keys 
are  small,  thus  preventing  the  facility  afforded  by  large 
key  holes  for  the  use  of  force  or  strategy.  In  con- 
structing his  safe  doors,  the  locks  are  protected  from 
being  “drilled,”  whilst  at  the  same  time  additional 
strength  is  gained,  by  rivetting  a number  of  worn-out 
files  upon  the  back. 

It  will  not  be  supposed  that  the  chief  merit  of 
these  locks  consists  in  the  “ secret”  of  their  operation; 
this  is  not  the  case,  and  for  banking  purposes  no 
great  reliance  should  be  placed  upon  such  security. 
No  one  will  attempt  a bank  robbery  without  being 
well  acquainted  with  all  such  matters ; these 
“ secrets,”  of  course,  being  patent  to  the  men 
employed  in  the  construction  of  the  locks,  and  being 
readily  explained  to  any  one  who  presents  himself  at 
the  warehouse  as  a purchaser. 

Mr.  Marr  has  recently  made  a new  description  of 
lock,  which  can  be  adapted  for  use  with  any  number 
of  keys,  from  one  to  five,  requiring,  however,  that  an 
additional  key  be  employed  to  open  it,  over  and 
above  those  which  are  used  to  lock  it.  ITis  Bankers’ 
Security  Lock,  manufactured  in  a very  superior 
manner,  requires  four  keys  to  lock  and  five  to  open. 
Mr.  Marr  has  very  wisely  abstained  from  advertising 
the  principle  of  his  lock,  thinking,  the  less  that  is 
publicly  known  of  it  the  better. 
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Mr.  Hobbs  lias  ngt  had  the  opportunity  afforded 
him  of  earning  200  guineas  in  sixteen  days,  by 
exercising  bis  talents  upon  the  locks  of  Chubb  and 
Son.  A lock,  however,  bearing  their  name  has  been 
picked  by  him  in  the  presence  of  Mr.  Porter,  of  the 
Board  of  Trade,  Mr.  Galloway,  and  other  engineers. 
Messrs.  Chubb  affirm  that  this,  although  bearing  the 
stamp  “ Chubb  and  Sons’  New  Patent,”  was  an  old 
lock  of  their  father’s,  made  under  a former  patent, 
without  the  modern  improvements. 

An  interesting  paper  will  be  found  at  the  end  of 
the  book,1  containing  a full  account  of  the  Chubb 
Lock,  which  is  a most  simple,  substantial,  practical, 
and  enduring  piece  of  mechanism.  Their  recently 
invented  and  registered  “ Bankers’  Lock”  possesses 
many  features  of  novelty  and  additional  security. 
By  the  adaptation  of  sliding  pieces  of  metal,  with  a 
triple  curtained  barrel, all  access  to  the  “tumblers”  and 
bolts  is  entirely  closed  when  the  key  hole  is  open, 
and  not  until  the  key  is  turned,  and  the  steel  curtains 
cover  the  whole  of  the  key  hole,  are  these  obstruc- 
tions removed.  By  another  contrivance,  any  pressure 
applied  to  the  bolt,  effectually  fastens  down  the 
twelve  or  eighteen  tumblers  which  secure  it;  and  it  is 
not  until  all  pressure  is  removed,  that  the  tumblers 
can  be  lifted,  each  to  its  proper  position,  to  let  the 
bolt  pass  through  them.  The  price  of  this  lock, 
having  twelve  tumblers,  and  provided  with  two  keys, 
is  £4  10s. 

A lock  which  had  been  in  use  for  twenty  years  at 
the  Dundee  Bank,  has  been  sent  for  the  inspection  of 
the  author.  Upon  this,  a most  violent,  although 

See  Appendix  of  Plates , No.  20. 


i 


PRIZE  ESSAY. 


301 


unsuccessful  attempt,  was  made  a few  months  since 
by  a set  of  thieves;  in  consequence  of  which,  Messrs. 
Chubb  and  Son  have  determined  to  protect  all  their 
iron  safe  locks  with  steel  plates  for  the  future. 

One  particular  feature  in  the  Chubb  lock1  is  the 
“ detector.”  This  consists  of  an  arrangement  which 
is  brought  into  action  when  either  of  the  “ tumblers” 
is  overlifted  by  a false  key  or  picklock ; when  this  is 
done,  the  true  key  will  not  unlock,  until  the  detector 
has  been  released,  by  reversing  the  motion  of  the  key. 
This  premonitory  system,  which  is  adopted  in  many 
locks,  may  be  useful  for  the  discovery  of  fraud,  but 
the  ready  manner  of  releasing  the  detector  appears 
decidedly  objectionable,  as,  on  attempting  to  unlock 
the  door  by  the  proper  key,  the  hindrance  would 
probably  be  thought  to  be  accidental,  or  arising  from 
some  misplacement,  and  in  a moment,  without  reflec- 
tion, the  key  would  very  probably  be  reversed,  and 
the  idea  never  occur  that  the  detector  had  been 
thrown  at  all.  This  principle  of  reversing  the  ordi- 
nary key,  in  order  to  reinstate  the  detector,  appears 
to  be  adopted  in  nearly  all  this  class  of  locks,  and  its 
extreme  readiness  is  open  to  very  great  objection. 

The  plan  adopted  in  the  Chubb  locks  at  the 
Westminster  Bridewell,  where  1100  are  fixed,  form- 
ing one  series,  is  far  superior,  when,  in  case  of  any 
surreptitious  attempt  being  made  to  open  a lock, 
and  the  detector  being  thrown,  the  Governor  only 
has  the  power,  with  his  key,  to  replace  the  lock  in 
its  original  condition. 

The  detector,  although  possessing  some  advantages, 
is  not  without  its  evils,  especially  in  locks  where  it 

1 See  Appendix  of  Plates,  No.  20. 
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is  liable  to  be  thrown  by  the  tumbler  being  very 
slightly  overlifted , as  in  this  case,  the  pressure  com- 
mencing almost  immediately  upon  the  tumbler  being 
raised  to  its  proper  elevation  for  allowing  the  bolt  to 
pass,  may  indicate  to  the  lock-picker  the  character  of 
instrument  to  be  used ; and  in  such  locks,  when  by 
long  use  the  tumbler  springs  are  considerably  weak- 
ened, the  detector  may  sometimes  be  started  by  a 
sharp  movement  of  the  proper  key.  Where  there 
exists  the  remotest  possibility  of  this  occurring,  the 
contrivance  were  far  better  absent,  as  the  discovery  of 
a detector  being  thrown  is  one  of  grave  importance. 
This  danger  of  accidental  misplacement  will  be  obvi- 
ated by  placing  the  detector  some  distance  above  the 
ordinary  range  of  the  tumblers,  and  although  not 
quite  so  much  skill  may  be  required  for  its  manufac- 
ture, yet  the  lock  exhibited  by  Tann  and  Sons,1  which 
requires  that  the  tumbler  should  be  raised  consider- 
ably beyond  its  proper  height  in  order  to  throw  the 
detector,  may  be,  for  that  reason,  the  more  really 
useful  lock.  It  seems  that  detectors  generally  should 
neither  be  too  readily  thrown,  nor  too  easily  adjusted. 

Tann  and  Sons’  locks  are  also  provided  with  a 
“ flange,”  or  “ guard,”  affixed  at  right  angles  to  the 
edge  of  one  or  more  of  the  tumblers,  thereby 
covering  and  entirely  protecting  the  edge  of  the 
tumbler  above  it  from  the  action  of  a “ pick,”  and 
supposing  all  the  tumblers  but  this  one  to  be  success- 
fully raised,  the  bolt  could  not  be  moved. 

In  a new  lock  by  the  same  manufacturers,  on  any 
pressure  being  applied  to  the  bolt,  from  the  key  hole, 
for  the  purpose  of  opening  the  lock  without  the  key, 

1 See  Appendix  of  Plates , No.  23. 
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the  bolt  is  lifted  into  a notch,  and  thereby  farther 
secured;  the  entrance  being  also  guarded  by  a revolv- 
ing barrel,  so  that  when  double  instruments  are  put 
in  at  the  key  hole,  they  must  both  travel  together, 
which  renders  the  picking  process  far  more  difficult. 

It  is  very  desirable  that  keys  should  be  made  as 
small  as  possible,  consistently  with  the  power  re- 
quired, that  they  may  be  conveniently  carried  in  the 
pocket;  and  these  locks  are  distinguished  in  this 
particular,  the  heavy  bolts  being  first  shot  by  a 
handle  in  the  door. 

Wherever  practicable,  even  in  locks  of  moderate 
size,  the  bolts  should  be  moved  by  the  knob  of  the 
door,  and  secured  only  by  the  lock;  at  the  same  time 
where  the  workmanship  of  locks  is  very  fine, 
small  keys  can  be  made  to  shoot  large  bolts,  as  is 
beautifully  exemplified  in  the  lock  exhibited  by 
M.  Grangoir,  2 inches  thick,  10  inches  long,  and  6 
inches  deep,  having  a bolt  If  inch  by  1£  inch;  this 
bolt  is  shot  out  two  inches  at  two  revolutions  of  the 
key,  the  key  being  only  1 inch  long  and  i inch  thick, 
the  handle  ring  | inch  diameter,  and  the  stub  of  the 
key  is  only  xV  of  an  inch  long ; the  whole  being  no 
longer  than  a small  watch  key. 

The  lock  exhibited  by  Barron  and  Son,  with 
eleven  tumblers,  appears  to  correspond  very  closely 
in  principle  with  those  by  Messrs.  Chubb ; of  which 
indeed  it  was  the  exemplar ; the  original  patent  being, 
however,  for  a lock  with  two  tumblers  moving  in  a 
racked  bolt;  the  tumblers  placed  in  different  radii, 
and  the  key  “bitted”  accordingly.!  In  both  cases, 

1 See  Appendix  of  Plates,  No.  20. 
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the  bolt  is  released  by  raising  the  tumblers  to  a 
certain  height.  The  detector  is  also  regulated  by 
the  proper  key,  when  it  has  been  thrown. 

The  detectors  of  the  locks  exhibited  by  Mr.  Gibbons 
are  upon  the  same  principle. 

An  apparently  superior  method  of  “ detection  ” is 
afforded  in  the  lock  constructed  by  Mr.  Huffer.  If  a 
false  key  be  inserted,  it  is  instantly  secured  by  a 
revolving  wheel  immediately  behind  the  face  of  the 
lock,  closing  the  keyhole  entirely  ; the  lock  is  pro- 
vided with  a second  key-hole,  having  a series  of 
“ sliders,”  which  are  operated  upon  by  the  true  key 
to  release  the  false  one. 

In  this  lock,  and  also  in  that  exhibited  by  Mr.  Foster, 
there  is  a curious  arrangement  for  offensive  “ pro- 
tection” as  well  as  “ detection,”  for,  on  attempting  to 
tamper  with  either  of  them,  lancets  are  shot  from  the 
sides  of  the  key  hole,  calculated  to  inflict  considerable 
injury  on  the  hand  that  would  invade  it. 

Mr.  Cotterill’s  locks1  are  made  very  scientifically, 
being,  in  fact,  fitted  to  the  keys,  which  are  all  cut 
unlike  one  another;  the  key-cutting  machine  is  said  to 
be  constructed  “on  a scale  of  a million  to  the  inch;”  two 
keys  only,  being  cut  whilst  the  machine  is  in  one  posi- 
tion. If  the  locks  are  made  upon  a scale  equally  exact, 
it  would  appear  that  the  alteration  in  the  size  of  the 
keys,  merely  from  variation  of  the  weather(!)  must  in- 
conveniently affect  their  action  ; and  that  a key  which, 
at  a temperature  of  forty  degrees,  would  pass  the  lock, 
would,  if  raised  to  seventy,  throw  the  detector,  which 
is  “ easily  ” released  in  the  ordinary  way.  It  is  very 


1 See  Appendix  of  Plates,  No.  26. 
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desirable  that  keys  should  be  varied  in  size,  although 
the  value  of  the  difference  may  not  consist  in  such 
extreme  minuteness. 

Mr.  Cotterill  has  some  very  high  testimonials  from 
practical  engineers  and  machinists,  in  reference  to  the 
general  construction  of  his  locks  ; and  from  the  in- 
dentations in  the  key  being  so  varied  in  depth  and 
bevel,  it  would  be  extremely  difficult  to  take  an 
accurate  impression.  The  principle  seems  much  the 
same  as  Bramah’s. 

* 

The  locks  made  by  Mr.  Edwin  Wolverson  are  dis- 
tinguished by  the  delicate  poising  of  the  detector,  by 
which  it  is  rendered  very  susceptible.  A new  feature** 
is  observed  in  reference  to  the  “ regulation  ” or  resto- 
ration of  the  detector  after  it  has  been  thrown ; this 
# is  generally  done  by  “reversing”  the  key,  which 
raises  all  the  levers  to  the  position  proper  for  unlock- 
ing, the  detector  having  been  thrown  by  the  levers 
being  raised  beyond  the  proper  unlocking  point.  In 
ordinary  cases,  if  a lock  picker  happened  to  push  a 
lever  far  enough  to  throw  the  detector,  he  would  still 
go  on  picking,  pressing  the  bolt  outwards,  while  the 
detector  is  still  thrown.  In  Mr.  Wolverson’s  lock, 
which  is  evidently  made  by  an  artist,  there  is  an 
irregularity  in  the  curves  of  the  steps  or  notches  in  the 
key  bit,  some  almost  flat,  others  elliptical.  There  are 
also  two  sets  of  levers;  the  key  touches  the  first, 
which  gives  motion  to  the  second  or  compound 
levers,  until  they  reach  the  point  of  unlocking ; but 
they  do  not  then  stand  in  the  same  relative  position 
as  at  starting,  a certain  distance  having  been  gained 
by  some,  in  consequence  of  the  irregularity  of  the 
curves.  In  restoring  the  detector  to  its  place,  the 


x 


rRIZE  ESSAY. 


306 

levers  assume  a new  form  or  motion,  and  are  at  a 
different  elevation  from  that  required  to  unlock; 
hence  all  information  gained  after  the  detector  has 
been  thrown,  which  would  probably  take  place  at  the 
first  touch,  would  be  of  no  use  whatever. 

Taylor’s  very  excellent  “ Improved  Balance  Detec- 
tor Lever  Locks,”  have  no  detector,  although  called 
by  the  name  (and  perhaps  they  are  as  well  without.) 
The  tumblers  are  capable  of  variation,  by  which  a 
great  many  “ changes  may  be  rung,”  amounting  in 
one  lock,  it  is  said,  to  two  millions.  The  permutation 
principle,  however,  is  not  contained  in  the  key. 

These  locks  are  fitted  with  “ Tittley’s  Segmental 
Slide-cap,”  recently  registered.  Its  leading  principle 
is,  that,  immediately  on  the  introduction  of  the 
genuine  key,  or  any  other  instrument  bearing  upon 
any  one  of  the  levers  or  springs,  for  the  purpose  of 
’ opening  the  lock,  a steel  shield  presents  itself  at  and 
covers  the  key  hole,  effectually  preventing  the  intro- 
duction of  any  second  instrument,  or  any  reflector  for 
the  purpose  of  examining  the  interior  of  the  lock. 

Gray  and  Son’s  may  also  he  called  a “ permutating” 
lock,1  the  construction  admitting  of  almost  infinite  vari- 
ations. In  the  specimen  exhibited,  to  which  the  prize 
medal  of  the  Royal  Scottish  Society  of  Arts  was  award- 
ed in  1850,  there  are  two  bolts,  each  operated  upon  by 
a different  set  of  “players;”  the  lock  has  four  players 
for  one  bolt,  and  three  for  the  other  ; and  the  distinct 
positions  in  which  these  players  may  be  placed,  by  fine 
workmanship,  is  said  to  be  thirty  for  each  player  ; 
and  the  committee  of  the  Society  report  that,  allowing 
thirty  distinct  positions  for  each  player,  the  number 

See  Appendix  of  Plates,  No.  25. 
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of  different  locks  which  might  be  constructed  would 
be  upwards  of  22, 540, 000, 000, 000, 000, 000, 000, 000  ! 
thus  affording  security  against  false  keys  ; these  locks 
have  at  present  only  been  made  for  Bank  safes,  in 
which  case  the  size  is  generally  about  twenty  inches 
square.  A twelve-lever  lock  of  this  description 
would  cost  £1  10s. 

Mr.  Parkes  beautiful  padlock  is  a modification  of 
the  Bramah  Slide  Lock.1 

The  Lever  Bolt  Safety  Lock,2  exhibited  by  Windle 
and  Blyth,  is  very  peculiar;  in  addition  to  racked 
tumblers,  it  has  a set  of  “lever  bolt  guards.”  The 
key  is  in  two  connected  pieces;  the  “ nose  end ” is 
provided  with  a “ bit”  on  one  side,  and  the  handle 
part  with  a “ bit  ” on  the  other  side ; the  key  being 
placed  in  the  key  hole,  on  being  partly  turned, 
assumes  a different  shape,  and  in  this  condition,  by 
one  bit,  withdraws  the  “ bolt  guards,”  whilst  the 
other  shoots  the  bolt  itself. 

A singularity  is  also  observable  in  the  key  of  the 

Bank  Safe  Lock,”  manufactured  by  Bryden  and  Sons, 
which  extends  outwards  after  it  is  inserted  in  the  key 
hole,  operating  upon  distant  players  or  levers.  An 
essential  part  is  also  made  removeable  at  pleasure, 
without  which  the  key  is  useless. 

The  elaborate  key  holes  observed  in  some  of  the 
old  locks  are  abandoned  in  those  of  modern  date ; 
and  thus,  the  form  of  the  key  being  more  simple,  its 
imitation  is  perhaps  facilitated ; and  at  the  same  time 
the  lock  is  more  readily  examined  by  a reflector.  A 
beautifully  worked  specimen  of  a key  and  key  hole 
was  exhibited  by  M.  Baab  ; and  this  may  possibly 

1 See  Appendix  of  Plates , No.  20.  2 See  Appendix  of  Plates,  No.  24. 
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suggest  the  idea  of  greater  precaution  against  the 
imitation  of  keys — their  possession  for  a time  by  a 
good  workman,  being  all  that  is  required  for  a fac- 
simile to  be  produced.  Such  a key  as  that  above 
referred  to  would,  however,  be  exceedingly  difficult  to 
copy. 

It  is  just  as  well  perhaps,  when  safe  keys  have  done 
their  duty  in  the  morning,  that  they  should  not  be 
left  in  the  locks,  but  be  withdrawn,  and  be  themselves 
put  under  lock  and  key  until  they  are  again  required. 

Where  it  is  not  necessary  that  doors  should  be 
locked  from  both  sides,  there  is  little  advantage  in 
having  a key  hole  through , this  only  causing  the  lock 
to  get  sooner  dirty,  by  the  constant  current  of  air 
carrying  dust  into  it.  The  tampering  with  a key  by 
burglars’  “ nippers,”  on  the  outside  of  a door,  is  pre- 
vented in  the  “safety  key,”  exhibited  by  Mr.  Hanley, 
the  end  or  point  of  which  is  made  to  turn  upon  a pin, 
so  that  the  nippers  are  useless. 

Messrs.  W.  and  J.  Lea  have  invented  some  very 
useful  little  key  rests,  consisting  of  a brass  bracket, 
about  an  inch  square,  to  which  are  attached  two 
pliant  pieces  of  steel,  curved  to  receive  the  barrel  of 
the  key;  these  may  be  screwed  up  in  a cabinet  or 
closet,  one  under  the  other,  and  keys  fixed  and 
removed  in  a moment,  admitting  of  more  compact 
arrangement  than  the  ordinary  hooks:  prices,  accord- 
ing to  size,  4s.  6d.  to  9s.  per  dozen. 

The  splendid  lock  exhibited  by  Mr.  Downs  must  not 
be  overlooked  ; its  mechanism  is  peculiarly  beautiful, 
and  for  strength  and  security  is  very  valuable : it  is 
to  be  placed  upon  the  centre  of  the  door,  shooting 
three  bolts  from  each  side ; these  twelve  bolts  are 
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secured  by  “ rising  bolts,”  worked  by  spiral  springs, 
the  rising  bolts  also  secure  four  “ fly  bolts,”  which  are 
confined  by  two  elliptic  springs ; the  key  is  in 
the  form  of  a cross,  and,  by  means  of  a number  of 
“ secret  wards,”  forces  the  fly  bolts  from  their  fasten- 
ings, at  the  same  time  working  an  eccentric  lever 
wheel,  by  which  the  twelve  bolts  are  thrown.  The 
key  cannot  be  withdrawn  until  the  lock  is  fastened. 
A lock  on  this  principle  might  be  also  made  for  Bank 
outside  doors,  shooting  two  long  bolts,  one  up  and  one 
down.  For  a door  three  or  four  feet  wide,  and  seven 
high,  the  price  would  be  FT  8 or  £20. 

As  a specimen  of  foreign  manufacture,  the  lock 
exhibited  by  M.  Bergstrom  is  worthy  of  attention, 
and  although  of  rough  exterior,  on  being  opened,  the 
interior  work  is  found  to  be  extremely  good.  It 
has  eight  tumblers,  and  is  without  detector : price  £3. 

The  “ Letter  Lock”  principle  is  very  fully  carried 
out  on  the  Continent ; most  of  their  iron  safes  being: 
fitted  with  them.  In  some  of  these,  several  alphabets 
are  used,  and  by  this  means  an  almost  endless 
“ permutation  ” is  obtained.  These  locks,  when  of  a 
common  description,  are  anything  but  safe.  From 
reposing  confidence  in  the  “ secret ,”  less  care  is 
naturally  taken  of  the  key , which  being  improperly 
obtained,  the  lock,  if  of  inferior  make,  may  not  un- 
frequently  be  opened  by  attaching  a weight  to  one 
side  of  the  key,  and  severally  turning  round  the  rings 
until  their  correct  position  is  discovered.  The  con- 
tinental locks,  however,  are  of  most  excellent  con- 
struction, but  it  is  quite  possible  that  if,  in  haste,  a 
person,  after  having  locked  the  door,  should  forget  to 
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disconnect  the  letters  of  the  secret  word,  the 
“ sesame”  may  be  discovered. 

The  locks  manufactured  at  Messrs.  Mordan  and 
Co.’s  extensive  establishment,  appear  to  be  a develop- 
ment of  the  Bramah  principle ; that  originally  em- 
braced only  four  “guards,”  but  these  locks  are  made 
with  as  many  as  eleven.  Their  “ Detector  Lock”  is 
adjusted  by  the  usual  method — reversing  the  key. 

M.  J.  P.  De  La  Fons  obtained  a medal  at  the 
Exhibition  for  his  “ Permutating”  and  “ Defiance 
Locks,”  of  which  he  seems  to  be  a perfect  amateur. 
They  appear  to  be  upon  the  permutating  principle, 
which  is  embodied  in  the  key ; the  lock  admitting  ot 
being  re-arranged  by  a few  simple  adjustments ; it 
thus  assumes  a different  form,  and  is  in  fact  another 
lock.  The  tumblers  and  the  removeable  bits  of  the 
key  are  all  distinguished  by  corresponding  marks. 
There  is  also  a rotatory  centre  to  the  bolt,  which 
being  detached,  if  a false  key  is  introduced,  it  passes 
freely  round  without  injury,  although  it  does  not 
unlock.  Without  this  precaution,  it  frequently 
happens  that  the  position  of  the  tumblers  may  be 
ascertained  by  putting  strong  pressure  on  the  bolt ; 
this  bolt,  however,  yields  to  the  slightest  pressure, 
and  in  this  way  defeats  the  object  of  those  who  would 
tamper  with  it. 

This  lock,  which  is  extremely  ingenious  in  its 
design,  seems  to  embody  the  fundamental  principle 
of  Hobbs’  lock,  only  that  his  has  advanced  far 
beyond  it;  for  whilst  in  this  it  is  necessary  to  re- 
adjust the  lock  as  well  as  the  key  in  making  an  alter- 
ation, Mr.  Hobbs’  lock  only  requires  that  the  key  be 
arranged;  it  then  for  itself,  forms  the  lock  accordingly. 
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M.  De  La  Eons  having  himself  found  the  inconve- 
nience of  large  keys,  has  directed  his  attention  to 
this  matter,  and  states  that  the  largest  door  may  be 
effectually  secured  by  a key,  which  might  be  attached 
to  the  watch  chain ! That  he  has  taken  up  the  matter 
quite  con  amove , is  evident  from  a remark  made,  that 
if  any  banker  or  merchant  would  have  it  done,  he 
would  himself  superintend  the  work,  for  the  pleasure 
of  seeing  so  valuable  $n  arrangement  carried  out. 

Amongst  many  other  useful  invention^,  Mr.  Francis 
Whishaw  has  lately  patented  a new  application  of 
electro-magnetism,  for  the  purpose  of  securing  doors, 
shutters,  drawers,  &c.  It  is  applicable  to  a single 
bolt,  or  to  a series  of  locks,  however  numerous,  all  of 
which  may  be  secured  or  opened  simultaneously. 

If  a door  is  to  be  fastened,  a plate  of  soft  iron  called 
the  66  keeper,”  having  a perfectly  even  surface,  is 
attached  in  such  a manner,  that  when  shut,  it  comes 
in  contact  with  the  poles  of  an  electro  magnet ; the 
electric  circuit  being  thus  completed,  the  door  is 
firmly  held.  Great  security  is  said  to  be  obtained 
without  the  multiplicity  of  parts  belonging  to  most 
other  fastenings.  The  key  of  course  consists  in  the 
breaking  of  the  circuit,  and  is  effected  by  the  person 
having  charge  of  the  battery,  either  near  to  the  lock 
or  in  any  part  of  the  building  more  convenient. 

The  wires  are  insulated  with  gutta  percha,  and 
carried  within  the  walls  as  bell  wires,  telekouphonon 
tubes,  &c.,  and  farther  protected,  if  considered  neces- 
sary, by  iron  pipes.  The  strength  of  this  security 
depends  upon  the  power  of  the  magnet  and  the 
battery,  and  the  difficulties  which  may  exist  in  the 
breaking  of  the  circuit.  This  power  being  overcome 
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by  superior  force,  the  ready  manner  in  which  the 
fastening  is  restored,  may  be  deemed  somewhat 
objectionable.  The  expense  too  of  securing  the  wires, 
if  of  considerable  length,  from  the  reach  of  violence, 
would  be  very  great,  unless  arranged  for  when  the 
house  was  built. 

No  doubt  the  useful  application  of  electro-magnet- 
ism  is  yet  in  its  infancy,  and  this  very  ingenious 
method  seems  to  indicate  th&t  the  present  large 
amount  of  labour  expended  for  security  is  beginning 
to  be  understood,  and  may  be  perhaps  considerably 
diminished. 

As  a result  of  the  Great  Exhibition,  and  to  illus- 
trate what  has,  since  been  effected  in  the  manufacture 
of  locks,  Mr.  Tucker’s  new  Patent  may  be  referred 
to,  a full  description  of  which,  with  a drawing,  will 

be  found  at  the  end.1 

» 

This  subject  must  not  be  concluded  without  a 
renewed  expression  of  astonishment  and  admiration 
at  the  exceedingly  curious  principle  adopted  in  the 
locks  of  Mr.  Hobbs’  invention,2  manufactured  by 
Day  and  Newell,  and  M.  G.  Shmedlier,  of  Vienna  ; 
here  the  “ perrrtutations  ” are  not  caused  by  any 
changes  in  the  arrangement  ,pf  the  locks,  but  are  pro- 
duced by  the  action  of  the  key.  It  is  pretty  well 
known  that  the  part  of  the  key  corresponding  with 
that  which,  in  other  keys,  is  usually  termed  the  bit, 
is  in  these  keys  formed  of  a number  of  flat  iron  rings  . 
of  various  sizes, — the  relative  position  of  these  rings 
can  easily  be  altered,  by  removing  the  end  of  the 
key.  In  the  action  of  locking,  the  key  forms  the 
lock  according  to  its  own  shape , and  then  no  other 

1 See  Appendix  of  Plates,  No.  27.  2 See  Appendix  of  Plates,  No.  19. 
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key  will  open  it.  The  key  may  be  varied  almost 
infinitely,  and  a fac-simile  lock  will  be  produced. 

The  process  by  which  this  is  accomplished  will  be 
found  detailed  at  length  in  the  Appendix,1  and  those 
who  take  an  interest  in  such  matters,  will  be  able,  by 
the  description  and  the  steel  engraving,  to  gather 
some  particulars  of  this  most  unique  production. 

In  this  lock,  two  undesirable  features  are  its  ponder- 
ous key,  and  the  large  key  hole  which  is  consequently 
necessary  ; not  that  the  works  are  likely  to  be  picked, 
but  there  are  means  of  destroying  the  interior  of  a 
lock,  which  a small  key  hole  renders  very  difficult. 
If  safe  keys  are  so  large  as  to  be  unbearable  in  the 
pocket,  the  only  way  is  to  provide  some  very  secure  ' 
receptacle,  wherein  they  may  be  locked  up  at  the 
several  destinations  to  which  they  are  nightly  distri- 
buted ; and  this  is  perhaps  preferable  to  their  being 
carried  constantly  about  the  person. 

Reference  has  been  made  in  the  foregoing  pages  to 
several  minor  improvements,  such  as  Tann’s  “guarded 
tumbler,”  Huffer’s  “ revolving  wheel,”  &c.,  &c.  It  is 
quite  possible  that  an  expert  locksmith,  like  Mr.  Hobbs, 
might  find  such  obstructions  very  insignificant,  but 
for  general  purposes,  it  is  deemed  that  any  of  the 
locks  pointed  out,  would  afford  security,  seeing  that 
persons  -'of  skill  and  art  seldom  find  it  necessary  to 
obtain  a livelihood  by  fraud ; at  the  same  time  the 
temptations  to  rob  a Bank  are  so  strong,  that  no  pains 
or  precautions  can  be  deemed  superfluous  for  its  safe 
protection. 

Few  things  are  more  mischievous  than  the  placing 
confidence  in  that  security  which  is  fancied  only  ; 

1 See  Appendix  of  Plates,  No.  19. 
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felonious  attacks,  are  to  call  in  the  aid  of  the  greatest  mechanical 
skill  with  respect  to  locks  and  fastenings,  and  to  exercise  unceas-  . 
ing  care  and  vigilance.  The  Bank  robberies  during  late  years 
show  that  they  have  been  planned  with  extraordinary  sagacity, 
and  have  been  effected  with  a degree  of  skill,  which  proves  that 
they  are  not  undertaken  by  ordinary  thieves.  The  large  amount 
of  money  which  the  housebreakers  are  confident  of  obtaining,  in 
the  case  of  a successful  burglary  at  a Bank,  induces  them  to  act 
with  a degree  of  skill  and  caution  proportionate  to  the  expected 
booty,  and  it  is  for  this  reason,  that  an  unsuccessful  attempt  to  rob 
a Bank  is  seldom  heard  of ; when  ‘ a set’  is  made  at  a Bank,  every 
information  is,  in  the  first  place,  sought  for  by  the  burglars,  of  the 
means  of  security  adopted,  and  it  has  been  ascertained,  that  many 
weeks  and  even  months,  have  been  occupied  in  this  manner. 
Attempts  are  made  to  tamper  with  the  servants,  and  an  acquain- 
tance is  formed,  if  possible,  with  some  of  the  female  domestics. 
If,  upon  inquiry,  it  is  found  that  the  means  of  security  are  so 
numerous  and  inviolable  as  to  give  no  chance  of  success,  the 
matter  is  quietly  dropped ; but  if  any  opportunity  presents  itself, 
no  time  is  deemed  too  long  to  wait  for  the  proper  moment  when 
the  Bank  may  be  entered,  the  misnamed  safe  or  strong  room  be 
opened,  and  a clean  sweep  made  of  all  the  convertible  securities 
and  money  it  may  contain.” 

This  was  exemplified  in  the  Bank  robbery  at 
Glasgow  some  years  since,  and  when  the  Dorchester 
Bank  was  robbed  three  years  ago,  the  burglars  were 
in  the  house  ninety-two  nights  before  they  succeeded 
in  opening  all  the  locks,  which  they  did  by  fitting 
false  keys,  that  would  unlock  and  relock  them. 

The  discoveries  in  chemistry  have  done  much  to 
promote  security  from  fire ; and  the  sides  of  safes, 
when  constructed  with  highly  non-conducting  che- 
mical preparations,  are  capable  of  withstanding  a 
great  amount  of  heat  for  considerable  periods.  Many 
persons  have  been  surprised  at  the  amazing  thickness 
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of  the  safe1  exhibited  by  Mr.  Leadbeater.  This 
thickness  of  nearly  twelve  inches  is  not  generally 
necessary,  and  is  intended  for  cases  where,  for  con- 
venience, it  may  be  placed  in  the  centre  of  a ware- 
house containing  large  quantities  of  inflammable 
matter ; the  sides  are  filled  with  non-conductors.  It 
is  secured  by  three  distinct  locks,  the  main  lock  being 
made  to  advance  twenty  extra  strong  bolts,  and  fitted 
up  with  an  alarum,  which  on  the  introduction  of  any 
false  instrument  into  the  main  lock,  will  give  imme- 
diate notice.  A safe,  similar  to  that  exhibited, 
affording  six  cubic  feet  of  clear  space  inside,  viz., 
thirty-six  inches  high,  twenty-four  inches  wide,  and 
twelve  inches  deep,  would  be  £100.  Mr.  Leadbeater 
would,  however,  furnish  a safe,  three  inches  thick  at 
all  parts,  for  £75.  He  has  supplied  several  Banks 
with  safes  of  this  description,  including  London  and 
County  Bank,  Boyal  British  Bank,  Messrs.  Walter 
at  Haverfordwest;  Mr.  Adams,  of  Ware,  &c.2 

jNo  one  should  purchase  a fire-proof  safe  without 
first  reading  the  interesting  pamphlet  of  fire-proof 
statistical  detail,  published  by  Milner  and  Son,  safe 
manufacturers.  This  contains  full  particulars  of 
their  patent  principle,  which  is  founded  upon  the  use 
of  chemical  non-conductors,  together  with  water, 
which,  in  case  of  fire,  by  its  gradual  conversion  into 
vapour,  has  a powerful  influence  in  reducing  heat. 
Some  drawings,  together  with  a short  account,  will 
be  found  at  the  end.3  The  cost  of  a bankers’  safe, 
outside  size,  six  feet  square,  and  eight  feet  deep, 
would  be  £200. 

1 See  Appendix  of  Plates,  No.  28. 

2 Mr.  Leadbeater  being  recently  deceased,  the  business  is  still  conducted  by 
his  widow.  3 See  Appendix  of  Plates,  No.  29. 
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These  safes  have  been  submitted,  in  the  most  open 
manner,  to  the  severest  tests  in  all  parts  of  the 
country,  and  some  accounts  of  accidental  fires  and 
fires  for  experiment  will  be  found  in  the  Appendix.1 
There  can  be  no  uncertainty  when  a safe  is  made 
externally  red  hot  and  kept  so  for  hours,  with  books 
and  papers  in  it,  which  are  afterwards  brought  out 
unsinged.  Messrs.  Milner  have  recently  made  a 
large  bankers’  safe,2  upon  their  combined  principle  of 
non-conduction  and  vaporization,  with  special  and 
elaborate  fittings,  for  Messrs.  Harris,  of  the  Bradford 
Old  Bank,  who  having  witnessed  the  testing  of  their 
safes,  have  given  permission  to  refer  to  them.  A 
combination  of  security  is  furnished  in  Milner’s  safes 
fitted  with  Hobbs’  Patent  Locks ; these  may  be 
obtained  at  their  various  depots  throughout  the 
kingdom. 

The  patent  fire-proof  strong  room  of  wrought  iron 
is  particularly  worthy  of  attention.  This  is  exhibited 
by  Mr.  Marr,  whose  peculiar  success  in  the  construc- 
tion of  his  locks  has  been  already  alluded  to.  This 
room,  or  safe,  is  six  feet  cube,  and  the  sides,  four 
inches  thick,  are  made  upon  chemical  principles  of 
resistance. 

Mr.  Marr’s  workmanship  is  distinguished  by 
stability  and  care  in  its  execution,  and  his  safes3  are 
used  by  some  of  the  first  bankers  in  the  country. 
One  of  these  was  taken  red  hot  from  the  ruins  of 
the  Royal  Exchange,  in  1838,  when  the  documents 
contained  in  it  were  found  in  a state  of  perfect  pre- 
servation. 

1 See  Appendix  of  Plates,  No.  29. 

2 See  Appendix  of  Plates,  No.  29.  3 See  Appendix  of  Plates,  No.  22. 
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Chubb  and  Son,  of  whose  safes,  as  well  as  locks, 
drawings  will  be  found  in  the  Appendix,1  have  just 
completed  a large  moveable  fire-proof  wrought  iron 
strong  room,  for  the  Adelaide  Branch  of  the  South 
Australian  Banking  Company. 

“ Its  external  dimensions  are  seven  feet  high,  seven  feet  wide, 
and  seven  feet  deep,  and,  after  deducting  the  necessary  thickness 
of  the  fire-proofing  chambers,  the  internal  contents  amount  to  254 
cubic  feet.  The  interior  of  the  room  is  fitted  with  tiers  of  shelves, 
sufficient  to  accommodate  a great  quantity  of  books,  deed  boxes, 
&c.,  and  at  the  farther  end  with  two  distinct  strong  iron  closets, 
for  the  deposit  of  cash,  bills,  and  other  valuables,  which  will  be 
accessible  only  to  the  officials  who  possess  the  keys  of  these 
depositories.  The  room  is  lined  throughout  with  hard  steel  plates, 
to  render  ineffectual  any  attempt  to  gain  access  to  the  interior  by 
means  of  drilling,  and  the  thickness  of  the  iron  plates  forming  the 
body  of  the  room  is  three-quarters  of  an  inch  at  the  thinnest  part. 
It  is  so  constructed  as  to  be  taken  to  pieces  for  convenience  of 
packing  and  transit,  and  can  be  erected  in  its  new  position  in  a 
few  hours.  The  fire-proofing  composition  is  enclosed  in  separate 
chambers,  which  are  secured  in  their  proper  positions  when  re- 
erecting  the  room.  The  entrance  is  secured  by  a pair  of  strong 
fire-proof  wrought  iron  folding  doors,  fitted  with  Chubb’s  Patent 
Detector  Locks,  on  their  recently  improved  principle,  throwing 
twenty  massive  bolts  all  round  ; secondly,  by  two  case-hardened 
iron  scutcheon  locks,  over  the  key  holes  of  the  main  locks  ; and, 
farther,  by  two  of  Chubb’s  bank  locks  with  twelve  tumblers  in 
each,  as  additional  check  locks.  Each  door  is  made  to  open  inde- 
pendently of  the  other,  so  that  in  case  of  the  accidental  loss  of  any 
of  the  set  of  keys  belonging  to  either  door,  access  to  the  interior 
may  be  obtained  by  the  other,  in  order  that  the  business  of  the 
Bank  may  not  be  impeded.  The  weight  of  this  huge  strong  box 
is  nearly  six  tons. 

The  penultimate  sentence  in  this  description  seems 
to  imply  that  both  doors  of  the  safe  are  to  be  in  daily 


1 See  Appendix  of  Plates,  No.  20. 
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use . However  desirable  such  an  arrangement  may 

appear,  it  is  purchased  at  the  expense  of  security. 

Where  safes  of  such  an  impregnable  character  are 
required,  it  is  essential  that  provision  be  made  for 
entrance  in  the  possible  emergency  of  a key  being 
lost;  but  it  is  submitted  that  this  may  be  obtained 
with  far  greater  safety,  by  duplicate  keys,  than  by 
independent  doors.  In  the  former  case,  one  set  may 
be  permanently  and  carefully  placed  under  guard,  so 
as  to  be  accessible  only  under  peculiar  circumstances, 
by  the  concurrence  of  several  parties.  If  the  door 
have  three  locks,  then  three  of  the  Directors  may 
hold  the  duplicates,  while  three  of  the  officers  each 
takes  a key.  Upon  the  other  plan,  six  gentlemen 
will  be  constantly  carrying  keys  about ; the  trouble 
will  be  doubled,  and  laxity  and  carelessness  may 
probably  ensue.  The  fortress  thus  becomes  assailable 
at  two  points,  and  two  positions  have  to  be  defended. 
If  one  entrance  only  is  used  and  the  other  perma- 
nently secured ; perhaps  this  is  preferable  to  having 
duplicate  keys  to  the  same  door ; as  it  provides  not 
only  for  the  loss  of  a key,  but  also  for  the  occurrence 
of  derangement  in  a lock. 


FOREIGN  SAFES. 

The  fire-proof  safe  of  M.  Kolesch  from  Stettin,  is 
singular  in  appearance,  no  key  holes  being  visible, 
and  the  locks  are  so  arranged  that  they  cannot  be 
opened,  with  the  right  key,  by  any  one  unacquainted 
with  the  secret.  These  secrets , however,  appear 
generally  objectionable,  on  the  ground,  that  great 
reliance  is  frequently  placed  upon  them,  whilst  all  the 
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while,  perhaps,  their  existence  is  known  and  under- 
stood, although  the  party  interested  may  not  be 
aware  of  it.  The  price  of  this  safe  is  £82  10sa 

A beautiful  iron  safe  is  exhibited  by  M.  Arnheim, 
from  Berlin ; this  is  especially  adapted  for  a money 
safe,  on  account  of  its  great  strength.  It  is  fitted  up 
with  iron  drawers. 

The  splendidly  burnished  safe  by  Sommermeyer 
and  Co.  is  very  attractive  and  finely  executed,  as  are 
also  those  of  M.  Verstaen  and  M.  Paublan,  from 
Paris.  In  these,  the  fire-proofing  consists  in  the  side 
being  constructed  of  double  iron,  with  wTood  between  : 
this,  as  a slow  conductor,  is  very  well,  although  not 
equal  to  the  chemical  combinations  in  English  safes. 
The  prices  of  the  two  specimens  exhibited  by 
M.  Verstaen,  are  £80  and  £140. 

Wilder’s  Patent  Salamander  Safes  seem  to  possess 
an  equal  notoriety  in  America  with  Milner’s  safes 
here.  A very  long  list  of  testimonials  is  presented  in 
their  favour,  and,  on  many  occasions,  they  have  been 
subjected  to  severe  fiery  tests.  The  price  of  the 
small  specimen  exhibited  is  £40. 

Locks  and  safes  being  considered  as  amongst  the 
most  important  articles  in  the  Exhibition,  connected 
with  banking,  will,  it  is  thought,  justify  their  having 
been  somewhat  lengthily  discussed ; it  must,  how- 
ever, be  observed,  that  the  “ safes”  of  the  Great 
Exhibition,  as  a whole , are  distinguished  rather  by 
ornament  and  beautiful  workmanship,  than  by  strength 
and  practical  utility  for  banking  purposes ; they  are 
too  small,  and  they  are  too  handsome,  and,  as  a conse- 
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quence,  they  are  (proportioned  to  the  accommodation 
afforded)  far  too  costly. 

Chemical  compounds,  which  are  prepared  with 
great  labour  and  expense,  are  extremely  valuable  for 
safes,  when  liable  to  be  exposed  to  fire;  but  where 
the  property  to  be  secured  is  so  valuable  as  in  Banks, 
it  may  be  desirable  to  incur  some  slight  inconvenience 
to  place  it  in  a locality  which  is  in  itself  fire-proof. 
It  is  therefore  suggested,  that  bankers’  safes,  especially 
money  safes,  should  always  be  under  ground.  If  this 
cannot  be  arranged,  then  they  should  have  fire-proof 
floors  above  and  under  them,  and  be  so  placed,  that  a 
passage  should  run  round  or  about  them,  and  that  no 
wooden  fittings  or  furniture  occupy  the  intermediate 
space.  The  safe  wall  should,  of  course,  be  constructed 
of  stone  and  iron.  The  next  wall  to  it  might  be  built 
of  hollow  bricks,  or  these  hollow  bricks  filled  with 
some  non-conducting  material. 

The  purposes  to  which  these  hollow  bricks  may  be 
applied  are  very  numerous,  and  Mr.  Henry  Roberts, 
F.S.A.,  has  supplied  an  account  of  their  qualities  and 
use.1  Mr.  Roberts  is  the  patentee  of  the  Bonded 
Hollow  Bricks  used  in  Prince  Albert’s  Model  Cot- 
tages. These  were  designed  by  him  as  Honorary 
Architect  to  the  Society  for  Improving  the  Condition 
of  the  Labouring  Classes,  and  recently,  a handsome 
service  of  plate  has  been  presented  to  him  in  a very 
gratifying  manner  by  several  noblemen  and  gentle- 
men, as  an  acknowledgment  of  his  services. 

By  the  use  of  the  hollow  bricks  a safe  might  be 
rendered  entirely  fire-proof,  and  if  arranged  at  the 


1 See  Appendix  of  Plates,  No.  61. 


PRIZE  ESSAY. 


323 


time  of  building,  would  be  but  a slight  expense.  In 
case  such  a room  were  proposed  to  be  built,  as  an 
addition  to  a Bank,  the  floors  being  already  made,  a 
security  from  fire  might  be  obtained  by  adopting 
Macbay’s  invention.1  This  consists  of  “ fusible  heads ” 
attached  to  the  ends  of  pipes  leading  from  a cistern 
of  water,  or  a constantly  charged  main : the  pipe  is 
made  to  terminate  in  several  of  these  sealed  “ fusible 
heads' ’ which  may  be  placed  in  any  desired  position. 
In  case  of  fire,  if  the  heat  is  raised  to  a certain  height, 
these  heads  are  fused,  and  the  water  immediately 
gains  vent,  and  deluges  the  external  casing  of  the 
safe. 

The  Fire  Alarums  manufactured  by  Messrs. 
Martin,  Baskett,  and  Co.,  are  valuable  on  account  of 
their  causing  little  or  no  trouble ; once  set,  they  are 
permanently  available,  and  upon  the  temperature  of 
a room  reaching  105°  they  are  put  in  operation. 
These  may  be  so  arranged  as  to  give  instant  notice 
in  case  of  fire,  or  of  burglary — indicating  upon  the 
dial  face  to  the  awakened  slumberer,  from  which 
cause  the  disturbance  may  proceed ! 

A well  constructed  pistol  and  bell  alarm  was  also 
exhibited,  made  by  Dr.  Lloyd  Price.  This  was 
without  a number,  and  does  not  appear  in  the 
catalogue. 

If  a safe  is  to  b^constructed  for  the  mere  security 
of  hooks , the  iron  or  stone  walls  might  be  dispensed 
with,  and  brick  used,  as  it  seems  hardly  necessary 
that  a book-safe  should  be  made  specially  thief-proof. 


1 It  is  stated  that  this  expedient  was  adopted  many  years  ago  by  Sir  Samuel 
Bentham,  whilst  Inspector  General  of  Naval  Works,  for  the  protection  of  the 
Royal  Dockyards  from  lire. 
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The  strong  room  just  described  will  be  principally 
suitable  for  those  books  of  a valuable  character  which 
have  been  filled.  These  must  be  kept  dry , which  is 
not  easy  in  the  case  of  papers  confined  for  years 
underground,  except  by  constant  fires ; and  whilst 
Clifford’s  valuable  invention  for  restoring  books  and 
papers  may  do  much , it  is  a better  plan  to  prevent  the 
necessity  for  its  use. 

Although  the  strong  room  mentioned  above  may 
be  deemed  a sufficient  security  for  even  valuable 
books  when  filled , and  on  account  of  its  superior 
dryness  be  preferred;  it  seems  that  books  in  use 
should  be  kept  beyond  the  possibility  of  fire,  as  much 
as  bills  and  bank  notes.  These,  therefore,  should  also 
go  below,  and  for  this  purpose,  it  is  suggested  that  a 
cellar  room  or  well,  lined  and  arched  with  Ridgway’s 
hollow  bricks,  should  be  constructed,  and  for  conve- 
nience, as  nearly  in  the  centre  of  the  Bank  as  possible, 
having  a square  opening  at  the  top,  some  distance 
beneath  the  floor.  That  a cubical  frame,  or  “cage,” 
of  flat  bar  iron,  should  be  formed  to  correspond  in 
size  with  the  opening,  a powerful  tackle  and  windlass 
being  fixed  above  it.  This  cage  being  steadied  by 
means  of  “ sliding  bars,”  could  then  be  raised  and 
lowered  through  the  opening  into  the  room  below. 
One  side  of  this  enclosure  should  be  open,  into  which, 
when  drawn  up  level  with  the  flopr,  a barrow  might 
be  wheeled,  containing  the  books  in  daily  constant 
use.  The  three  other  sides  might  constitute  a series 
of  shelves,  externally  accessible,  for  those  books  most 
frequently  referred  to  by  clerks  in  its  immediate 
vicinity.  If  the  hollow  bricks  are  not  found  sufficient 
to  keep  the  room  from  damp,  an  Arnott’s  stove  should 
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be  made  use  of,  or  a stream  of  hot  air  from  a flue 
might  he  occasionally  driven  through  it. 

The  London  and  Westminster  Bank  makes  use  of 
hydraulic  pressure  for  the  purpose  of  shifting  books 
and  specie,  by  which  means  very  considerable  weights 
are  daily  raised  and  lowered  with  the  utmost  ease. 
The  platform  is  elevated  by  the  simple  action  of  a 
pump  handle,  which  any  child  could  work;  and 
considering  the  power  obtained,  it  is  accomplished 
expeditiously.  At  night — the  bags,  books,  and  boxes 
being  placed  in  order — by  touching  a lever,  the  whole 
slides  gently,  in  a moment,  to  its  required  position. 

Whilst  it  is  of  paramount  necessity  that  bank 
safes,  whether  for  the  deposit  of  money  or  of  books, 
should  be  absolutely  protected  from  the  ravages  of 
fire,  it  is  almost  as  important  that  the  possibility  of 
their  being  flooded,  should  be  equally  remote. 
Under  the  infliction  of  the  extremely  unpopular  tax 
upon  insurance,  people  usually  feel  that  they  have 
gone  to  the  extent  of  their  duty,  by  the  payment  of 
this  impost,  together  with  the  premium  ; leaving  the 
provision  of  curative  appliances  to  the  Fire  Offices. 
Some  Banks,  however,  have  incurred  the  expense  of 
fixing  44  hydrants”  connected  with  the  charged  main 
immediately  outside  their  premises ; at  the  same 
time  keeping  one  or  two  lengths  of  hose  pipe  in  con- 
stant readiness  for  immediate  service,  within  five 
minutes  of  the  discovery  of  fire.  This  arrangement 
is  extremely  valuable ; but,  with  regard  to  books  and 
papers,  next  to  the  devastation  caused  by  fire,  must 
be  placed  the  almost  equally  destructive  influence  of 
water,  which  on  such  occasions  is  supplied  so 
copiously,  that  a cellar  or  underground  safe  is  forth- 
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with  filled.  To  prevent  this,  it  seems  desirable  that 
wherever  deep  drainage  is  accessible,  a communication 
with  the  sewer  should  be  provided,  the  safe  door 
opening  at  some  distance  above  the  floor  of  the  vault. 
When  such  an  exit  cannot  be  obtained,  perhaps  it 
would  be  desirable  that  a well  or  cesspool  should  be 
dug,  and  if  necessary,  a powerful  external  pump  con- 
nected with  it,  by  which  the  water  poured  upon  the 
building  might  be  drawn  off  at  a convenient  distance. 
The  pump  should  be  of  such  a character  as  not  to 
become  injured  by  remaining  long  unused ; otherwise 
any  defect  which  might  arise  from  this  cause,  or  from 
want  of  care,  would  probably  be  discovered  only 
at  the  moment  when  everything  depended  upon  its 
being  found  in  perfect  working  order. 



The  author  has  thus  endeavoured  to  collect  and 
group  together  such  of  the  productions  of  human 
skill,  exhibited  in  the  Crystal  Palace,  as  appear 
peculiarly  subservient  to  the  purposes  for  which  this 
Essay  was  originated:  while  diligently  engaged  in 
this  selection,  and  testing,  in  some  degree,  the  rela- 
tive merits  of  various  designs,  he  has  often  been 
astonished  at  the  wonderful  works  of  man,  and 
irresistibly  led  to  the  conviction,  that  “ his  God 
doth  instruct  him  to  discretion and  while  devoutly 
echoing  the  very  appropriate  motto  of  the  general 
catalogue — “ The  earth  is  the  Lord’s,  and  the  fulness 
thereof,”  to  acknowledge,  “ This  also  cometh  from 
the  Lord  of  Hosts,  who  is  wonderful  in  counsel  and 
excellent  in  working.” 
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A. 

Account  books,  169;  their  binding,  169; 
Carl  Kuhn  and  Son’s,  180 ; Gaymard 
and  Gerault’s,  180 ; J.  Y.  Knight’s 
flat  opening,  172 ; Holler’s,  170 ; Sibcl 
and  Mott’s,  170;  ruling,  180  ; specimen 
by  Me.  Adams,  181. 

Accounts  current  iu  ledger,  suggestion  of 
planforpreservingcontinuity,  1 73  to  176. 

Accuracy,  perfect  in  weighing,  an  object 
not  to  be  achieved,  193,  194. 

Acids,  their  effect  in  removing  ink,  281, 
282. 


Acolyte,  patent  safety,  28. 

Acoustic  tubes,  17,  18.  • 

Adhesive  paper,  Williams  and  Co.’s,  278. 
Adhesive  stamps,  how  best  attached,  144. 
Air,  importance  of  obtaining  it  from 
elevated  positions,  97 ; impure,  its 
destructive  effect  on  birds,  22  ; its  de- 
structive effect  generally,  84 ; cold 
stratum  near  the  floor  of  rooms,  45 ; 
quantity  required  for  healthful  respi- 
ration, 84,  109  ; valves  for  ventilators, 
94,  95. 


Airiness  of  rooms,  how  to  preserve,  21. 
Aitchison,  Evans,  and  Fearon’s  smoke 
annihilator,  69. 

Alarum  for  a safe  lock,  317- 
Alarums,  298,  323. 

Albert  Prince,  his  model  cottage  bricks, 
322. 


Anastatic  printing  process,  269. 

Anastatic  forgery,  protection  against,  by 
Glynn  and  Appel,  268. 

Ancient  deed,  500  years  old,  159. 

Anderson’s  improved  window,  12. 

Appel  Rudolf,  anastatic  printer,  268. 

Archer’s  patent  postage  label  perforating 
machine,  144. 

Architect,  economy  in  selection  of,  some- 
times found  to  be  penny  wisdom  and 
pound  folly,  5. 

Architecture  of  a banking  house,  5 ; of 
the  Rank  of  England,  6. 

Architectural  embellishments,  cornices, 
mouldings,  &c.,  118. 

Areas,  construction  of  in  building,  6. 

Arithmometer,  or  patent  automaton  cal- 
culator, 126. 


Armitage’s  trap,  on  "Wilson  and  Woodfin’s 
patent,  22. 

Arnheim’s  iron  safe,  321. 

Arnold’s  ink,  163  to  168. 

Arnott’s  stove,  39,  40,  et  seq. 

Arnott  on  wanning  and  ventilating,  40, 42. 

Arnott’s  double  current  warm  ventilation, 
89 ; chimney  valved  ventilators,  100, 
101 ; letter  to  the  Times  on  ventila- 
tion, 76. 

Arrangement  and  general  order,  observa- 
tions on,  239,  240. 

Artificial  light,  27. 

Artificial  day-light  by  reflection,  10. 

Atmosphere,  regulation  of  its  humidity, 
57,  58;  vitiated  by  overheated  air, 
illustrated  at  the  long  room  at  the 
Custom  House,  66. 

Autographic  copying  press,  226. 

Automaton  calculator,  byDe  Colmar,  126  ; 
balance  for  weighing  gold,  by  Cotton, 
189. 


B. 

Bachhoffncr’s  stoves  for  heating  by  gas,  68. 

Bag  for  travelling  with  papers,  124. 

Bags  of  coin  uncounted,  temporary  de- 
posit for,  123. 

Baildon’s  patent,  by  Sir  W.  and  A K. 
Johnston,  for  printing  cheques,  letters 
of  credit,  &c.,  267. 

Balance  regulator  for  stoves,  51. 

Balances  for  gold  weighing,  185,  et  seq.  -r 
the  Royal  Society’s,  194  ; at  the  Bank 
of  England,  by  Bate,  for  testing,  194 ; 
see  scales. 

Bank  of  England  style  of  architecture,  6 ; 
note  paper,  241,  245,  246,  247,  271; 
note,  its  distinguishing  characteristics, 
245,  246 ; its  great  strength  of  mate- 
rial, 246;  its  unaltered  original  cha- 
racter, 247 ; the  number  annually 
issued,  247 ; issued  daily,  251 ; inti- 
mation of  a new  watermark  for,  248 ; 
the  number,  date,  and  signature,  now 
all  printed  simultaneously,  252 ; 
suggestion  that  these  criteria  should  be 
printed  in  different  coloured  inks,  270  ; 
statistics  of  the  average  time  of  their 
continuance  in  circulation,  264. 
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Bank  notes,  counting  facilitated  by 
Marion’s  syphon  damper,  superseding 
the  sponge,  122. 

Bank  prosecutions,  statistics  of,  242,  243. 

Bankers’  cheques,  suggestion  of  a penny 
stamp  on,  240;  for  sums  under  £5 
discouraged,  240. 

Bankers’  forms,  suggestion  for  uniformity, 
182,  183. 

Bankers’  note  paper,  suggestion  of  one 
elaborate  design  for  all,  249. 

Bankers’  notes,  means  of  protection  from 
forgery,  244,  249 ; cutting  them,  272  ; 
halves  of,  273. 

Banking  account,  index  to  a' man’s  com- 
mercial character  and  progress,  177. 

Banking  Institute,  its  discontinuance,  182. 

Banks,  and  the  banking  community,  not 
exclusively  regarded  in  the  selection  of 
the  objects  treated  on,  4. 

Barlow’s  lecture  on  statistics  of  forgery, 
243,  245. 

Barrett  and  Co.’s  lever  copying  press, 
215,  219. 

Barrett’s  fire-proof  floors,  &c.,  7. 

Barron  and  Son’s  lock,  303. 

Barrow’s  patent  sashes,  11. 

Basement  and  foundations  of  building 
for  a bank,  6. 

Bate’s  testing  balance,  194. 

Bateson  Samuel,  lecture  on  anastatic 
printing.  269. 

Batho  and  Co.’s  water  coloured  cheques, 
281,  282. 

Baths  warm,  111 ; porcelain  recommended, 
112;  veneered  porcelain  by  Rufford 
and  Finch,  113;  porcelain  tiled,  by 
Finch,  113;  Grecian,  by  R.  and  W. 
Wilson,  114 

Bauchet  Yerlinde’s  ruling  machine,  181; 
specimens  of  ruling,  181. 

Baume  C.  de  la,  stamp  counter,  232. 

Baynes’  tinted  cheques,  281. 

Bells,  hand  pressure,  120. 

Bonham’s  copper  bath,  113. 

Beniowski’s  printing  machine,  228. 

Beranger’s  gold  scales,  195. 

Bergstrom’s  lock,  309. 

Biddell’s  self-regulating  gas  burner,  31, 
32. 

Bill 'files,  237;  Whitehouse’s,  238; 
Blackwood  and  Co.’s,  238. 

Birds,  fatal  effect  on,  from  foul  air,  22. 

Blackwood’s  lipped  ink  bottles,  Isaac’s, 
162,  163;  bill  files,  238;  letter  clips, 
238  ; tablet  diary,  238. 

Blind  for  windows,  improved,  26. 

Blotting  paper,  139,  154,  158. 

Board  room,  decorations  for,  117,  118. 

Boggett’s  reflecting  gas  burner,  35. 

Boobbycr’s  Venetian  ventilators,  99. 

Bookbinder’s  cutting  machine,  Day’s, 

17i. 

Book-keeping  defective,  cause  of  failures, 
152. 


Book  shelves  for  ledgers  and  other  heavy 
books,  125. 

Book  safe,  and  descending  cage  of  iron, 
324. 

Books  of  account,  169  ; their  binding,  169. 

Books  and  papers,  restoration  of  when 
damp,  Clifford’s  invention,  324. 

Boxes,  safety  for  bags  of  coin,  123. 

Braidwood’s  evidence  as  to  effect  of  long 
continued  heat  on  timber,  8. 

Bramah’s  numerous  inventions,  291  ; 
lock,  291 ; double  security  patent  lock, 
296. 

Bramah  Messrs,  entitled  to  satisfaction 
from  Hobbs  for  having  picked  their 
father’s  lock,  295. 

Brewer,  Smith,  and  Co.’s  patent  for 
watermarks,  248 

Bricks,  hollow,  Ridgeway’s,  100;  hollow, 
Roberts’  patent,  322  ; ventilating,  99. 

Britten’s  damper  for  copying  paper,  222. 

Broemel’s  decimal  balances,  198. 

Bryden’s  self-closing  mouth  piece,  18. 

Bryden  and  Son’s  bank  safe  lock,  307. 

Building  of  a bank,  see  architecture. 

Building  materials,  lavish  waste  in,  6. 

Bullion’s  letters,  extract  from,  177. 

Bunnctt’s  curvilinear  revolving  shutter, 
15,  16  ; self- cleansing  effluvia  trap,  22. 

Burglar’s  instruments,  viz.,  burglar’s 
brace,  297,  298  ; jack-in-the-box,  296, 
297  ; nippers,  308  ; screw,  6,  7. 

Burglary  by  excavation,  297 ; in  bank  at 
Dorchester,  316 

C. 

Cage  of  iron  for  books  to  descend,  324- 

Calculating  machine,  by  De  Colmar,  126. 

Candles,  Price’s  patent,  27,  28 ; compo- 
site, 28. 

Care  continually  required  in  the  use  of 
mechanism,  193. 

Carl  Dinkler’s  letter  stamps,  231. 

Carl  Kuhn  and  Sons’  ruled  account 
books,  180. 

Carlton  Club  House,  ventilation  in,  69. 

Cash  boxes,  locks,  and  safes,  290. 

Cash  boxes  of  customers,  security  for,  123. 

Cash  collecting  boxes,  for  coin  uncounted, 
123. 

Cash  payments,  suspension  and  resump- 
tion of,  242,  243. 

Cashier’s  mode  of  counting  notes,  276, 
277  ; private  and  instantaneous  com- 
munication with  ledger  clerk,  19. 

Cashier’s  sponge  for  counting  notes  super- 
seded, 122. 

Castors,  patent,  by  Hopkins  and  Son, 
125. 

Ceiling  air  valve  ventilators,  94 ; venti- 
lators, 93. 

Ceilings  and  floors  fire-proof,  7- 

Chamberlin’s  lighter  for  gas  lamps,  35. 

Chambers  and  Co.’s  gold  scales,  197. 

Check  on  despatching  letters  by  post,  232. 
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Chemical  agencies  for  destroying  all 
traces  of  writing  from  paper,  loo  to  157. 

Cheque  forms,  too  readily  accessible,  279, 
280. 

Cheque  paper,  tinted  and  water  coloured , 
distinction  between  them,  280,  281. 

Cheque  paper,  tinted,  Nissen  and  Parker’s, 
also  Baynes’,  281. 

Cheque  paper,  water  coloured,  Batho  and 
Co.’s,  281,  282. 

Cheques,  fraudulent  tampering  with, 
279,  280 ; tinted  paper  for,  155,  279, 
280 ; various  specimens  referred  to,  284 ; 
numbering  of,  289 ; suggestion  for  in- 
serting the  folio  of  customers  account  in 
the  ledger,  290 ; on  bankers,  alteration 
of,  security  against  by  Baildon’s  patent, 
267  ; suggestion  of  a penny  stamp  on, 
240 ; for  sums  under  £5  discouraged, 
240 ; suggestion  for  stamping  by  cashier 
on  payment,  233. 

Chimnies,  their  width  sometimes  too 
great,  63 ; smoky,  19 ; foul,  a cause  of,  68. 

Chimney  pots,  narrow  recommended,  63  ; 
cowls,  20;  valve  ventilators,  82,  100, 
101 ; stacks,  to  have  a flue  for  fresh 
air,  98. 

Chlorine,  its  destructive  effects  on  ink 
and  on  all  liquid  colours,  157  ; never- 
theless used  in  bleaching  rags,  158. 

Chubb’s  locks,  prices  of,  295;  bankers’ 
lock,  300,  301 ; picked  by  Hobbs,  300 ; 
fire-proof  strong  room,  319. 

Circulation  of  Bank  of  England  notes, 
average  periods  of,  264;  of  notes  at 
head  office  and  branches,  274. 

Clark  and  Co.  manufacturers  of  Qnincey’s 
patent  fluted  shutter  laths,  15,  16. 

Clarke’s  self-acting  valve  trap,  23. 

Claudet’s  letter  to  the  Times  on  photo- 
graphic forgery,  270. 

Clifford’s  method  of  restoring  books  and 
papers  when  injured  by  damp,  324. 

Clip  book,  De  La  Hue’s,  238. 

Clips  for  vouchers,  237 ; Whitehouse’s,  237. 

Coalbrookdale  Company’s  park  gates,  6 ; 
screw  press,  218. 

Coals,  observations  on  their  supply; 
wasteful  expenditure ; and  possible 
exhaustion,  63  ; their  various  qualities, 
47. 

Cockran’s  ink,  163  to  168. 

Coin  uncounted,  temporary  deposit  for, 
123. 

Coins  best  adapted  for  decimal  currency, 
201  to  207. 

Coke,  effect  of  its  substitution  for  coal,  19. 

Collett’s  embossing  press,  234. 

Combustion,  suggestion  of  supply  for, 
from  external  air,  without  its  passing 
through  the  room,  73. 

Congreve  Sir  Wm.’s  partial  imitation  of 
Perkins’  bank  note,  259,  260 

Consecutive  numerical  stamping  machines, 
231. 


Continuity  of  current  ledger  accounts' 
suggestion  for  preserving,  173,  176. 

Cooke  and  Son’s  sealing  wax,  236. 

Cooper  and  Phillips’  ink.  163  to  168. 

Copper-plates  not  adapted  for  engraving 
bankers’  notes,  256. 

Copying  books,  220 ; paper  damper,  221 ; 
letters  with  machine  ; modus  operandi, 
223 ; press,  autographic,  226 ; presses, 
215  to  220. 

Cornices,  mouldings,  &c.,  of  patent 
earthenware,  118. 

Cotterill’s  detector  lock,  304,  305. 

Cotton’s  automaton  balance,  189. 

Counter  for  a bank,  122. 

Counterfeit  coin,  cutting  of  recommended, 
187,  188. 

Counting  notes,  276,  277. 

Crime,  prevention  of,  241. 

Crowded  assemblies,  deterioration  of  air 
in,  86. 

Cundy’s  stove,  72. 

Current  account,  some  criterion  of  a man’s 
commercial  character  and  progress,  177. 

Current  accounts  in  ledger,  suggestion  of 
plan  for  preserving  their  continuity  for 
many  years,  173  to  176. 

Curvilinear  revolving  iron  shutters,  16. 

Customers’  cash  boxes,  security  for,  123  ; 
pass  books,  172  ; commercial  character 
and  progress  may  be  gathered  from  their 
accounts,  177. 

Custom  House,  London,  long  l’oom  at, 
unheathful  and  vitiated  atmosphere,  66. 

Customs’  duties,  utility  of  reducing,  3. 

Cutting  bankers’  notes,  272. 

Cutting  machine  for  paper,  171,  185. 

Cutting  machine  for  light  gold,  192. 

D. 

Dale’s  warm  bath,  with  heating  apparatus, 
114. 

Damper  for  copying  paper,  221,  222. 

Damping  Bank  of  England  note  paper 
in  vacuo,  Oldham’s  plan,  251. 

Davids  Mrs.,  prize  essay  on  Sunday 
schools,  86. 

Daylight  reflectors,  10. 

Day  and  Martin’s  factory,  cause  of  the 
fire,  8. 

Day  and  Newell,  manufacturers  of  Hobbs’ 
locks,  312. 

Day’s  cutting  machine  for  bookbinders, 
171. 

Dean  and  Co.’s  elliptic  fronted  open  fire 
grate,  70. 

Death  punishments  for  forgery,  241. 

DeBergue  Charles  & Co.’s  door  spring.  24. 

Decimal  balances,  198  ; Broemel’s,  198  ; 
modus  operandi,  198. 

Decimal  currency,  199  et  scq. ; prepara- 
tory arrangements  for,  206 ; mode  of 
pointing,  208,  209;  lteport  of  select 
Committee  to  the  House  of  Commons, 
203,  207. 


Z 


330 


GENERAL  INDEX. 


Decimal  system  prevailing  in  China, 
203;  exposition  of,  by  Felton,  210, 
note;  of  weights  and  measures  pro- 
posed by  Liverpool  Chamber  of  Com- 
merce, 200  ; its  importance  recognized 
by  select  Committee  of  the  House  of 
Commons,  207,  208. 

De  Colmar’s  calculating  machine,  126. 

Decorations,  interior,  117,  118. 

Deed  500  years  old,  159. 

Defries’  arrangement  for  sealing  letters 
by  steam,  235,  236. 

De  Grave  andCo.’sletter  balance,  197, 198. 

De  La  Baume’s  stamp  counter  apparatus, 
232. 

De  La  Fons’  lock,  310,  311. 

De  La  Rue’s  envelopes,  140;  clip  book, 
238. 

Desks  for  ledger  clerks,  124,  125. 

Detector  locks,  301,  et  seq. 

Diary  tablet,  Blackwood’s,  238. 

Dickens’  description  of  bank  note  paper, 
247. 

Dinkier’ s letter  stamps,  231. 

Discounts  and  prices,  observations  on, 
29,  30. 

Dog  should  accompany  the  nocturnal 
resident  officer,  298. 

Door  balances  superseding  springs,  24. 

Door  springs,  by  Scott,  24. 

Doors,  external,  9;  internal,  access  to 
the  counter,  9 ; with  improved  fasten- 
ings, 24,  25. 

Dorchester  bank  robbery,  316. 

Down  draughts  in  chimnies,  45,  46. 

Downs’  safe  door  lock,  308,  309. 

Drains  and  sewers,  escape  of  gases  from, 
21 ; with  insufficient  fall,  trap  for,  23 ; 
to  have  escape  vents  into  rain  water 
pipes,  98. . 

Draughts  of  cold  air,  a cause  of,  73. 

Duplicate  bankers’  notes,  276. 

Durability  of  ancient  inks,  159. 

E. 

Edwards’  Arnott’s  stove,  40,  42,  48,  51 ; 
balance  regulator  for  stoves,  51 ; chim- 
ney valves,  100,  101. 

Effluvia  trap,  self-cleansing,  22. 

Electric  telegraph  wires,  provision  for 
their  being  laid,  together  with  a supply 
of  steam  (or  other  mechanical)  power, 
in  one  common  accessible  subterranean 
passage,  along  with  water,  and  gas 
pipes,  flues,  sewers,  &c.,  97. 

Electro  magnetic  security  for  doors, 
shutters,  drawers,  &c  , by  Whishaw’s 
patent,  311. 

Ell’s  folding  library  steps,  121. 

Embellishments,  architectural,  118,  119. 

Embossing  presses,  232;  Collett’s,  235 ; 
Jarrett’s,  234;  Muir’s,  233;  Wells, 
Ingram,  and  Co.’s,  234. 

Endless  chain  for  supplying  steam  power 
on  hire,  97. 


Engraving  and  printing,  250  to  256,  271, 
279. 

Engraving  on  steel,  Oldham’s  machine 
for  repairing  worn  plates,  251. 

Engraving  for  bankers’  notes,  Royston 
and  Brown’s  patent,  271. 

Envelopes,  140;  non-translucent,  142; 
impressed  with  postage  stamps,  their 
price  too  high,  143. 

Evaporation,  means  of  reducing  tempera- 
ture, 66  ; of  fluids  removes  only  then- 
watery  particles,  160. 

Executions  for  forgery,  242. 

Extremes  and  sudden  changes  to  be 
avoided,  110. 

F. 

Females,  excess  of  in  population,  152 ; 
suggestion  for  their  employment,  152. 

Feetham  and  Co.’s  porcelain  gas  store,  70. 

Finch’s  porcelain  tiled  bath,  113 

Fine  arts,  discoveries  in,  &c.,  117. 

Fire  alarum,  by  Martin,  Baskett,  and  Co., 
323 ; annihilator,  129 ; detector,  133. 

Fire,  distinction  between  fire  and  flame, 
127,  128 ; hint  to  close  immediately 
the  iron  shutters,  .16;  its  rapid  pro- 
gress with  ordinary. floors,  7 . 

Fire-places,  open  and  closed,  38,42,  46, 75. 

Fire-proof  floors  and  ceilings,  7. 

Fire-proof  safes,  316;  Arnheim’s,  321; 
Chubb’s,  319;  Leadbeater’s,  317; 
Kolesch’s,  320;  Marr’s,  318;  Milner’s, 
317,  318;  Paublan’s,  321;  Sommer- 
meyer  and  Co.’s,  321 ; Verstaen’s,  321; 
Wilder’s  Salamander,  321 ; their  pro- 
per locality,  322;  Mackbay’s  water 
guarded,  323;  all  aided  by  Roberts’ 
hollow  bricks,  322. 

Fires  arising  from  hot  air  flues,  8,  67 ; 
provision  for  extinction  of,  325 ; supply 
of  air  for,  under  the  floor,  100. 

Fiscal  burdens,  utility  of  then-  reduction, 
3,  171,  172,  205,  214,  240,  254,  325. 

Fisher’s  patent,  for  printing  notes  and 
cheques  in  two  colours  at  one  operation, 
266. 

Fisher’s  railway  collecting  boxes,  123. 

Flame,  distinction  between  flame  and 
fire,  127,  128 ; the  most  destructive 
agent  in  fire,  129;  conditions  of  its 
origin  and  continuance,  129,  130; 
process  of  its  extinction,  128,  129, 130. 

Flooding  during  fire,  provisions  for  pre- 
venting, 325. 

Floor  cloth,  26. 

Floors  and  ceilings,  fire-proof,  7. 

Floreated  writing  paper,  Wildes’,  250. 

Flue,  Joyce’s  stove  without  one,  56. 

Flues,  descending,  53 ; ornamental,  to 
economize  warmth,  58  ; pipes, . sewers, 
gas,  water,  and  fresh  air,  electric  wires, 
and  supply  of  mechanical  power,  pro- 
vision for  in  one  common  accessible 
subterranean  passage,  96,  97. 
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Folioing  and  paging  machines,  231 ; by 
W.  and  J.  McAdams,  232. 

Foreign  bills  and  post  marks  beautifully 
stamped,  231 ; letter  stamps,  Carl 
Dinkier’ s,  231. 

Forged  bank  notes,  mode  of  disposal,  258. 

Forgery,  its  prevention  and  punishment, 
241,  279;  statistics  of,  242;  of  bank 
notes,  its  difficulties  and  dangers,  257 
to  259,  2G4 ; of  cheques  detected  by 
discrepancy  in  the  number,  289;  of 
postage  stamps  prevented  by  their  per- 
foration, 145;  anastatic,  Glynn  and 
Appel’s  patent,  protection  against,  268; 
by  “tracing”  almost  impossible  with 
tinted  paper,  28 1 . 

Fortifications,  external  at  the  Bank  of 
England,  6. 

Foster’s  lancet  shooting  lock,  304. 

Fox  and  Barrett’s  fire-proof  floors,  &c.,  7. 

Framework  for  the  Essay  prescribed  by 
Mr.  Gilbart,  2 ; followed  out,  4. 

Frankfort  black  for  steel  plate  printing, 
its  composition,  252,  271. 

Frauds  committed  with  cheques,  279, 
280;  in  altering  written  documents, 
Mr.  Gilbart’ s observations  on,  154. 

Fraudulent  gold  coin,  198. 

Fresh  air  flues  to  be  carried  up  with 
chimney  stacks,  98. 

Fuel,  economy  of  in  Arnott’s  stove,  41, 
4G,  49,  50,  52,  58;  quality  of  different 
coals,  47 ; waste  of  in  open  fires,  43, 
107,  108. 

Furniture  decorative,  &c.,  117;  of 

utility,  119. 

G. 

Gas  lights  introduced  by  Winsor,  27 ; 
observations  on  their  proper  distribu- 
tion, 34. 

Gas  for  light,  and  gas  for  heat,  should  be 
produced  from  different  materials,  29. 

Gas  burners,  their  condition  generally 
neglected,  37 ; effect  of  ground  glass 
shades,  29. 

Gas  burner,  self-regulating,  31,  32. 

Gas  button  burner , gives  a whiter  light, 
33;  reflecting  burner,  Boggett’s,  35. 

Gas  light,  opal  reflecting  shade,  36 ; ven- 
tilating pendant,  37,  104. 

Gas  fittings,  rapid  succession  of  change 
in,  29. 

Gas,  regulation  of  quantity  to  burner,  31, 
35  ; portable,  patent  for,  36 ; heating 
by,  67 ; its  economy,  68 ; stove,  by 
Feetham  and  Co.,  made  of  porcelain, 
70  ; water,  sewerage,  warm  and  cold  air, 
electric  wires,  and  supply  of  mechanical 
power,  provision  for  in  one  common 
accessible  subterranean  passage,  96,  J7. 

Gates  magnificent,  of  Coalbrookdalc  Com- 
pany, 6. 

Gaymard  and  Gerault’s  ruled  account 
books,  180. 


Geography,  study  facilitated  by  maps,  118, 

Gibbons’  detector  lock,  804. 

Gilbart’ s address  on  fraudulent  alterations 
of  written  instruments,  154. 

Gillott’s  steel  pen  manufactory,  146  to  151 . 

Glass  perforated,  for  ventilating  windows, 
99. 

Glynn  and  Appel’s  patent,  protection 
against  anastatic  imitations,  268. 

Glyphographic  engraving,  286,  287 ; 
astonishing  durability  of  the  blocks,  287. 

Gold  coin,  weighing  and  cutting,  186 ; 
coin-cutting  machine,  192. 

Gold  pens,  147,  130. 

Governing  rod  for  gas  lights,  33. 

Grangoir’s  lock,  303. 

Grant  Donald’s  patent,  for  lighting,  heat- 
ing, and  ventilating  by  gas,  69. 

Grate,  open,  Dean  and  Co.’s  elliptic 
fronted,  70 ; patent  register,  by  Jobson, 
71. 

Gray  and  Sons’  infinitely  permutatinsr 
lock,  306,  307. 

Greenfield’s  door,  with  improved  fasten- 
ings, 25. 

Grisdale’s  wind  guards,  20. 

Gutta  percha  tubes  liable  to  contraction,  1 8. 

H. 

Half  notes,  273,  276. 

Hanley’s  safety  lock,  308. 

Harrild  and  Son’s  hand  printing  press, 
230,  231. 

Harris  and  Co.’s  combination  cheque,  284. 

Harrison’s  Venetian  ventilator,  99. 

Hart  and  Son’s  ventilating  window,  99. 

Hawkins  Abdiel’s  glyphography,  286. 

Hayes’  architectural  embellishments,  1 18. 

Hayward  Brothers’  ventilators,  on  Sher- 
ringham’s  principle,  100. 

Health,  four  things  essential  to,  27. 

Heat,  economy  of,  58,  65,  89;  compara- 
tive loss  of,  escaping  through  single 
and  double  panes  of  glass,  14,  55  ; open 
and  close  fire-places,  38,  43,  46 ; waste 
of,  in  open  fires,  43,  107, 108 ; radiating 
from  fire-place ; test  for  ascertaining 
its  proportion  to  that  escaping  with  the 
smoke,  43 ; excessive,  from  the  use  of 
gas,  29;  supplied  on  hire,  by  meter, 
96;  radiated,  and  heated  products, 
distinction  between,  105;  light,  and 
ventilation,  26,  69,  88,  89. 

Heating  by  hot  air,  64,  65;  general 
directions,  67. 

Heath’s  letter  to  the  Home  Secretary,  on 
the  bank’s  rejection  of  his  proposal  for 
an  inimitable  bank  note,  255. 

Herring’s  patent  sash,  13. 

Hobbs’  lock,  A.  1,  295,  310,  312;  ex- 
periment in  picking  Bramah’s  lock, 
291,  293,  et  seq.;  the  satisfaction  due 
to  Messrs.  Bramah  for  having  picked 
their  father’s  lock,  295;  success  in 
picking  Chubb’s  lock,  300. 
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Holborn  Hill,  suggestion  for  facilitating  * 
its  heavy  traffic,  97. 

Hopkins’  imitation  marble,  1 1 8 

Hopkins  and  Son’s  improved  blind,  26 ; 
patent  castors,  125. 

Horne’s  decorations,  118. 

Horn’s  iron  shutters,  16. 

Hot  air  pipes,  their  proper  character,  65  ; 
should  not  he  cased  with  wood,  8,  67. 

Hot  Avater  pipes,  danger  of  enclosing 
them  in  wooden  casing,  8. 

House  of  Commons,  ventilation  of,  106. 

Huffier’ s catch  key  lock,  304. 

Hulett’s  ventilating  pendant,  on  Rutter’s 
principle,  37,  104,  105. 

Hurwood’s  window  fastener,  12. 

I. 

Ideas,  our  own  original,  frequently  found 
to  have  been  anticipated  by  others,  41,42. 

Imitations  of  marble,  118,  121  ; of  oak 
carving,  117,  118. 

Indemnity  against  lost  notes  and  cheques, 
273. 

India  rubber,  the  patent  denounced,  153. 

Inimitable  bank  note  by  Perkins  and  Co., 
partially  imitated  by  Sir  W.  Congreve, 
259,  260;  engraving,  252;  engraving, 
Heath’s  letter  on,  to  Home  Secretary, 
255. 

Ink,  ancient,  more  like  paint,  158; 
indestructible,  Lovejoy’s,  156,  157 ; 
Stephens’  carbonaceous,  unalterable  by 
fraud,  155,  156,  161  ; Prussian  blue, 
Stephens’  patent,  166;  fluidity  and 
permanency  antagonistic,.  158,  162; 
and  steel  pens  antagonistic,  151,  158; 
copying,  unsuitable  for  general  pur- 
poses, 1 62 ; permanency  of  coloured 
over  black.  166 ; penny  wisdom  in  its 
manufacture,  159;  coloured  for  cheques 
and  notes,  &c.,  267  ; for  copper-plate 
or  lithographic  purposes,  '(81 ; its  com- 
position oleaginous  resisting  acids, 
282  ; for  Bank  of  England  notes,  (see 
Frankfort  black.) 

Inks,  154  ; comparison  of  six  different 
specimens,  163  to  168. 

Ink  vessels,  1 60  ; should  not  he  made  of 
metal,  160  ; glass  or  porcelain  the  best 
material,  160 ; their  form,  160,  161; 
fountain,  160,  162;  should  be  covered 
when  not  in  use,  161,  163;  lipped  for 
pouring  out,  (Isaac’s,)  162,  163.. 

Insurance  suggested  against  accidental 
payment  of  lost  notes  or  cheques,  274. 

Iron  floor  and  ceiling  joists  7. 

Isaac’s  lipped  ink  bottles,  162, 163. 

J. 

Jarrett’s  embossing  press,  234. 

Jeakes’  stove,  diffusing  heat  from  earthen 
instead  of  metal  surfaces,  71,  73. 

Jennings’  joints  and  shutter  shoes,  16; 
lavatories,  115. 


Jobson’s  patent  register  fire  grate,  71. 

Johnston’s  process,  under  Baildon’s 
patent,  for  printing  cheques,-  &c.,  267. 

Jones’  acolyte,  28. 

Joyce’s  patent  stove  without  a flue,  56. 

Joynson’s  writing  paper,  137. 

K. 

Kamptulicon  floor  cloth,  26. 

Keys,  diminutive  size  of,  303,  304,  311, 
313  ; and  key  holes  elaborate,  Raab’s, 
307  ; extremely  minute  difference  un- 
desirable, 304  ; of  safe,  not  to  stand  in 
key  holes,  308 ; of  safe,  custody  of 
duplicates,  320. 

Key,  Hanley’s  safety,  308  ; rests,  by  W. 
and  J.  Lea,  308. 

Key  holes,  objection  to  their  being  carried 
entirely  through  doors,  308. 

Key  hole  slide  cap,  Tittley’s,  306. 

Knight,  J.  Y.,  and  Co.’s  flat  opening 
account  books,  172. 

Knight’s  C.,  screw  leaf-holder,  238. 

Kolesch’s  safe,  with  secret  lock,  320. 

Kuhn’s  account  hooks,  180. 

L. 

Latch  for  door,  “bevil  lift  latch,”  24. 

Lavatories,  115;  by  Jennings,  115;  with 
glass  pipes  and  patent  joints,  Swin- 
burn’s,  116. 

Lea  W.  and  J.,  key  holders,  308. 

Lead,  its  poisonous  effect  on  water,  116. 

Leadbeater’s  alarum  for  safe  lock,  317  ; 
fire-proof  safe,  317. 

Leaf-holder,  screw,  by  C.  Knight,  238. 

Ledger  accounts,  suggestion  of  plan  for 
preserving  their  uninterrupted  con- 
tinuity, 173. 

Ledger  clerks’  desks,  124. 

Ledgers,  preservation  of  from  friction,  125. 

Lclune  and  Co.’s  gold  scales,  195. 

Letters  of  glass  or  porcelain  tor  external 
use  on  buildings,  119. 

Letters,  their  direction,  recent  innovation 
reversing  the  order  of  particulars,  dis- 
countenanced, 142,  143;  their  direction 
accompanied  now  with  name  of  sender 
embossed,  143 ; observations  on  copy- 
ing, 211,  212,  220. 

Letter  balance,  (He  Grave’s,)  197,  198. 

Letter  copying  hooks,  220 ; copying 
machines,  211  to  219;  copying  press 
by  Perry,  214. 

Letter  stamping,  method,  229. 

Letter  clips,  228  to  237  ; Blackwood’s, 
238 ; Whitchouse’s,  238. 

Letter  locks,  309. 

Lever  copying  presses,  215  to  226  ; Bar- 
rett’s, 215,  219;  Mordan’s,  227  ; 

Peirce’s,  215,  216;  Waterlow’s,  226. 

Lever  and  screw  presses  compared,  219. 

Library  steps,  folding,  by  Ell,  121. 

Light  aided  by  reflection,  10. 

Light,  white,  preferable  to  red,  33,  34. 
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Light,  heat,  and  ventilation,  26, 69,  88,  89. 

Light  gold,  186. 

Lighting  instrument  for  gas  lamps,  35. 

Linen  rags  preferable  to  cotton  for 
writing  paper,  1 37. 

Linen  fabric  writing  paper,  Moinier’s, 

1 37 . 

Lithographic  and  copying  press  com- 
bined, 227. 

Lithographic  cheque  printing,  manner  of, 
283,  285. 

Liverpool  Chamber  of  Commerce,  letter 
to  President  of  Board  of  Trade  on  the 
projected  Decimal  Currency,  200. 

Lochhead’s  gas  and  hot  air  extractors, 
34 ; perforated  glass  window  squares, 
99. 

Locks,  290  to  315;  Chubb’s  prices  of, 
295;  Chubb’s,  picked  by  Hobbs,  300; 
at  Westminster  bridewell,  301  ; 
Tucker’s  patent,  312  ; secured  by  elec- 
tromagnetism, 311 ; Barron  and  Son’s, 
303  ; Cotterill’s,  304  ; Gibbons’,  304  ; 
M.  Grangoir’s,  303  ; detector,  Chubb’s, 
301;  detector,  Tann’s,  302; 
Bergstrom’s,  309 ; Bryden  and  Son’s, 
307  ; byDe  LaFons,  310,  311  ; Downs’, 
for  safe  doors,  308,  309;  Gray  and 
Son’s  permutating,  306,  307;  Hobbs’, 
295,  310,  312;  M.  Kolesch’s,  320; 
Mordan  and  Co.’s,  310  ; Parkes’,  307  ; 
Taylor’s,  306 ; Windle  and  Blyth’s, 
307 ; Wolverson’s  detector,  305 ; 
Bramah’s  double  security,  296 ; for  safes, 
Marr’s,  298 ; for  safes,  Marr’s,  proof 
against  burglar’s  brace,  298;  Chubb’s 
bankers’,  300,  319,  320;  lancet  shoot- 
ing, Foster’s,  304;  for  safe,  requiring 
more  keys  to  open  than  to  fasten, 
Marr’s,  299. 

Lock  catch-key,  M.  Huffer’s,  304. 

Lock  controversy,  Hobbs  v.  Bramah,  293, 
et  seq. 

Locker,  with  shelves  for  ledgers  and  other 
heavy  books,  1 25. 

London  and  Westminster  Bank,  its  im- 
portance, 1. 

Lost  notes  and  cheques,  indemnity 
against,  273. 

Lost  notes  and  cheques,  must  be  paid  to 
bond  fide  holders,  275 

Lost  notes,  enormous  gains  by,  especially 
during  the  late  war,  276. 

Lost  bank  post  bill  for  £30,000,  Bank  of 
England  compelled  to  pay,  275. 

Lovejoy’s  indestructible  ink,  156,  157. 

Lowe’s  patent  effluvia  trap,  23. 

Lund’s  propelling  pencils,  154. 


M. 

Machinery  supplied  wflth  motive  power 
on  hire,  97. 

McAdams’  J.  & W.,  paging  and  folioing 
machine,  232 ; specimens  of  binding, 


Macbav’s  water  guarded  fire-proof  safe, 
323. 

McClure’s  door  balances,  24. 

McCorquodale’s  paper  damper,  221. 

McIntosh’s  India-rubber  damper,  223. 

McKenzie’s  specimens  of  printing  with 
types  of  different  elevations,  266. 

Mallett’s  penholder,  148. 

Manager’s  'ubiquity  almost  attained  by 
Whishaw’s  telekouphonon,  19. 

Manifold  writers,  227  ; Wedgwood’s,  227. 

Manning’s  varnish,  118. 

Maps,  as  interior  decorations,  118;  of 
drains,  flues,  &c.,  see  plans ; varnish 
for,  118. 

Marble’s,  imitations  of,  118,  121. 

Marion’s  pencil  sharpener,  153. 

Marion  and  Co.’s  syphon  damper,  122. 

Marr’s  fire-proof  strong  room,  318;  safe 
locks,  proof  against  the  burglar’s  brace, 
298,  299. 

Martin,  Baskett,  and  Co.’s  fire  alarum, 
323. 

Martin’s  non-absorbent  paper  size,  139. 

Martin’s  tomography,  234,  235. 

Mechanical  power,  supply  of  on  hire,  by 
an  endless  chain,  96,  97  ; applicable  to 
the  heavy  traffic  up  and  down  Holborn 
hill,  96,  97. 

Military  force,  provision  for  its  location 
at  a national  bank,  6. 

Milner’s  fire-proof  safes,  317,  318. 

Model  cottage,  hollow  bricks,  322. 

Moinier’s  linen  fabric  w'riting  paper,  137. 

Moisture  essential  to  healthy  atmosphere, 
57,  58. 

Moller’s  account  books,  170. 

Money  boxes  of  moulded  glass  for  counter 
drawers,  122. 

Monopoly  of  London  in  reference  to 
account  books  and  stationery,  183,  184, 
185. 


Moore’s  patent  lever  ventilator,  99. 

Mordan  and  Co.’s  locks,  310;  screw 
press,  218  ; penholder,  148;  combined 
lithographic  and  copying  press,  227. 

Moreau  de  Fontaine,  126  & App.  No.  35. 

Motte’s  leather  portmanteau  all  in  one 
piece,  123. 


Mouldings,  cornices,  &c.,  of  patent  earth- 
wrare,  118. 

Muir’s  sciw  press,  218;  embossing  press, 
233.  ’ 


Mutilated  silver,  cutting  of,  188. 
Myer’s  gold  pens,  149. 


N. 

Napier’s  David,  automaton  balance  on 
Cotton’s  patent,  189  to  191. 

Naylor’s  glass  window  ventilator,  99. 
Nicholland  Co.’s  pillar  gold  balance,  196 ; 

sovereign  weighing  scales,  197. 

Nissen  and  Parker’s  tinted  cheques,  281. 
Nocturnal  resident  officer,  297,  298. 
Norwood’s  portraits,  117. 
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Numbering  cheques  or  cheque  hooks,  289. 

Numerical  stamping  machine,  231. 

0. 

Oak  carvings,  imitations  of,  117,  118. 

Ocean  penny  postage,  suggestion  for  its 
adoption  simultaneously  with  decimal 
currency,  205. 

Oldham’s  suggestion  of  a shaded  water- 
mark for  bank  notes,  249  ; machine  for 
repairing  partially  worn  steel  plates, 
251 ; plan  for  damping  bank  note  paper 
in  vacuo,  251. 

One  pound  notes,  discontinuance  of  their 
issue,  24  J. 

Opal  reflecting  shades  for  gas  lights,  36. 

Order  and  general  arrangement,  observa- 
tions on,  239,  240. 

Origin  of  the  Essay,  1 . 

P. 

Paging  machines,  231 ; by  Me.  Adams, 
232. 

Palisading,  hints  for  its  construction,  7. 

Paper,  (writing,)  improvements  in,  134  ; 
hints  for  the  purchase  of,  135,  136; 
has  a right  side  and  a wrong,  136; 
half  sheets  quarto,  suggested  for  letters, 
137;  should  be  made  of  linen  rags, 
137 ; its  quality  improved  by  age,  if 
dry , 137;  metallic,  138;  the  cheaper 
kinds  made  of  rags  bleached  with  chlo- 
rine, see  chlorine,  158;  adhesive,  by 
Williams  and  Co  ‘278  ; brown,  glazed, 
by  Venables  and*  Co.,  138;  blotting, 
139;  of  the  Bank  of  England  note, 
241,  245,  246,  247,  271 ; floreated,  by 
Wildes,  250;  tinted  and  coloured,  155, 
280 ; for  cheques,  279 ; cloth,  for 
parcels,  141. 

Paper  cutting  machine,  171,  185;  ruling 
machine,  181. 

Papers,  order  and  arrangement  of,  239, 
240. 

Parchment  paper,  Stones’  patent,  by 
Saunders,  141. 

Parker’s  window  sash,  14. 

Parkes’  padlock,  307. 

Park  gates,  Coalbrook  Dale  Company’s,  6. 

Parliament  House  of,  (Commons,)  venti- 
lation of,  106. 

Paublan’s  fire-proof  safe,  321. 

Payne’s  patent  for  preserving  timber, 
251. 

Peirce’s  self- contracting  India-rubber 
press,  215. 

Pencils,  153;  of  Cumberland  lead,  query 
if  not  exhausted,  153;  Mordan’sB.B. 
recommended,  153;  propelling,  _ Ste- 
phens’, preferable  on  account  of  size  of 
lead;  Lund’s  for  its  simplicity,  153, 
154;  sharpener,  Marion’s,  163. 

Penholders,  sliding,  by  Mordan  and  Co., 
148  ; by  Mallett,  148. 

Penny’s  improved  metallic  paper,  138. 


Penny  postage,  probable  alterations  in’ 
consequent  on  decimal  currency,  205. 

Pens,  146 ; should  be  suited  to  every 
writer,  146;  Gillott’s,  147;  gold,  147 
to  150;  covered  with  gutta  percha,'? 
150;  reservoir  or  fountain,  Perry’s,  149. 

Perfection,  absolute,  not  attainable  by 
man,  193. 

Perkins,  Bacon,  and  Petch,  their  inven- 
tions, 253,  255. 

Perkins,  Fairman,  and  Heath’s  letter  to 
the  Bank  of  England,  on  Sir  Wm. 
Congreve’s  partial  imitation  of  their 
specimen  bank  note,  260. 

Perryan  fountain  inkstand,  160. 

Perry’s  letter  copying  press,  from  Mon- 
treal, 214. 

Phillips’  patent  fire  annihilator,  127 ; 
detector,  133. 

Photographic  process,  possibility  of  its 
application  to  purposes  of  forgery,  269. 

Pierce’s  stove,  diffusing  heat  from  earthen 
instead  of  metal  surfaces,  71,  73. 

Pipes,  flues,  sewers,  gas,  water,  and  fresh 
air,  electric  wires,  and  supply  of  me- 
chanical power,  provision  for  in  one 
common  accessible  subterranean  pas- 
sage, 96,  97. 

Pirie’s  writing  paper,  137. 

Plans  of  flues,  pipes,  sewers,  drains,  &c., 
should  accompany  the  possession  of 
every  house,  67. 

Plimsoll’s  arrangement  for  injecting  hot 
air,  64,  65. 

Poirier’s  screw  press,  218. 

Pooley  and  Son’s  gold  scales,  Beranger’s 
patent,  195. 

Population  statistics,  excess  of  females, 
152. 

Porcelain  letters  for  external  use,  119. 

Portal,  W.  S.,  manufacturer  of  Bank  of 
England  note  paper,  249. 

Portmanteau,  rivetted  for  specie,  123. 

Portraits  resembling  carved  oak  figures, 
117. 

Postage  adhesive  labels,  how  best  attached, 
144 ; labels,  immense  number  used, 
254 ; label  perforating  machine, 
Archers,  144. 

Post  paper,  suggestion  for  applying  gum 
cement  to,  and  embossing  seals  on,  to 
supersede  the  use  of  envelopes,  142. 

Power,  mechanical,  supply  of  on  hire,  by 
an  endless  chain,  96,  97 . 

Precedents  of  bankers’  forms  of  account, 
suggestion  for  uniformity  of,  182,  183. 

Presses,  embossing,  232;  lever  copying, 
215;  stamping,  228;  screw  copying, 
216,  218. 

Prevention  of  crime,  241. 

Price’s  Dr.  Lloyd,  pistol  and  bell  alarum, 
323. 

Price’s  patent  candle  company,  27,  28. 

Prices  and  discounts,  observations  on, 
26,  29,  30. 
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Printing  and  engraving,  241,  250,  279. 

Printing,  anastatic,  268,  269. 

Printing  cheques  and  notes  'with  two 
colours  at  one  operation,  Fisher’s  in- 
vention, 266 ; drafts  and  letters  of 
credit,  Baildon’s  patent,  267. 

Printing  with  types  of  different  elevations, 
266. 

Printing  ink  for  Bank  of  England  notes, 
252,  271. 

Printing  presses,  228  ; Hamid  and  Son’s, 
230  ; Major  Beniowski’s,  228  ; Schles- 
inger  and  Co.’s,  230. 

Pritchard’s  German  thermometers,  120. 

Prosecutions  for  forgery,  242. 

Protection  and  preservation  of  property, 
general  remarks  on,  introductory  to 
locks  and  safes,  290,  315,  316. 

Provincial  tradesmen,  recommendation  of 
them,  183  ; their  discouragements,  184. 

Pump  ventilating,  described,  107. 

Punishments,  capital,  for  forgery,  241. 

Q. 

Question  proposed  for  the  Essay,  1. 

Quill  pens  superseded,  151. 

Quincey’s  patent  fluted  shutter  laths,  15. 

Quincey’s  patent  pedestal  coal  vase,  121. 

R. 

Raab’s  elaborate  key  and  key  hole,  307. 

Rain  water  pipes  to  be  used  as  vents  for 
the  effluvia  from  drains,  98. 

Ralph’s  writing  papers,  137;  polychrest 

• envelope,  141. 

Ransome  and  May’s  screw  press,  (now 
Ransomes  and  Sims,)  217. 

Reflectors  semi-opaque,  preferable  to 
ground  glass  shades,  29 ; silvered  and 
covered  with  glass,  36. 

Register  stove,  Count  Rumford’s,  44. 

Reid,  Dr.  B.  D.,  his  plan  for  ventilating 
the  House  of  Commons,  106. 

Reimann’s  gold  scales,  195. 

Religious  and  scientific  advancement  of  a 
country,  reciprocal  criteria,  4. 

Respiration,  quantity  of  air  required  for, 
84,  109. 

Ridgeway’s  hollow  bricks,  100,  324. 

Ring  of  coin  on  glass  or  mineral  counters, 
122. 

Roberts’  model  window  sash,  14. 

Roberts’,  Henry,  patent  bonded  hollow 
bricks,  322. 

Royal  Exchange,  fire  at,  318. 

Royston  and  Brown’s  patent  process  for 
minute  engraving,  for  bankers’  notes,  27 1 

Rufford  and  Finch’s  patent  veneered  por- 
celain baths,  113. 

Ruling  account  books,  180,  181. 

Ruling  machine  by  Bauchet  Verlinde,  181. 

Rumford’s  Count,  register  stove,  44. 

Rutter’s  observations  on  ventilation  of 
gas  lights,  20,  33,  37 ; ventilating 
pendant,  37,  104. 


S. 

Safes,  fire-proof,  315,  et  seq. ; Mons. 
Arnheim’s,  321;  M.  Kolesch’s,  320; 
Leadbeater’s,  316,  317  ; Milner’s,  317, 
318;  Maebay’ s water  guarded,  323 ; fire- 
proof and  strong  room,  Chubb’s,  319; 
fire-proof  and  strong  room,  Marr’s, 
318;  Paublan’s,  321;  Sommermeyer 
and  Co.’s,  321 ; Yerstaen’s,  321 ; 
Wilder’s  (salamander,)  321 ; their 
proper  locality,  322;  aided  by  hollow 
bricks,  322 ; to  be  contemplated  in 
original  construction  of  a bank  build- 
ing, 16. 

Safe  doors,  299  ; duplicate  keys  of,  320. 
Sashes  and  fastenings,  12  to  14. 

Saunders’  parchment  paper,  (Stones’ 
patent,)  141. 

Saunders’  patent,  on  Stones’  invention 
for  improvements  in  watermarks,  249, 
287. 

Scales  and  weighing  machines,  185. 

Scales  for  weighing  gold,  &c.,  185; 
Beranger’s,  (now  Pooley’s,)  195; 
Cotton’s  automaton,  189 ; Lelune  and 
Co  ’s,  195;  Nicholl  and  Co.’s,  197; 
Reimann’s,  195 ; and  see  decimal  and 
other  “balances.” 

Schlesinger  and  Co.’s  printing  press, 
230,  231. 

Scientific  and  religious  advancement  of  a 
country,  reciprocal  criteria,  4. 

Scott’s  silent  door  springs,  24. 

Screw  copying  presses,  215,  216,  218, 
219;  Coalbrook  Dale  Company’s,  218  ; 
Mordan  and  Co.’s,  218;  Muir’s,  218; 
Poirier’s,  218;  Ransomes  and  May’s, 
217;  Shenstone  and  Mills’,  218; 
Waterlow  and  Son’s,  218. 

Screw  and  lever  presses  compared,  219. 

Screw  leaf-holder,  Knight’s,  238. 

Screw,  the  housebreaker’s,  6,  7. 

Sealing  wax,  its  application,  235,  236  ; 
its  application  best  effected  by  jet  of 
steam,  336  ; |by  Cooke  and  Son,  z36. 

Seals,  228,  234. 

Sewers,  pipes,  flues,  gas,  water  and  fresh 
ail-,  electric  wires,  and  supply  of  me- 
chanical power,  provision  for  in  one 
common  accessible  subterranean  pas- 
sage, 96,  97. 

Sewers  to  have  escape  vents  into  rain 
water  pipes,  98. 

Shades  for  gas  burners,  29. 

Shenstone  and  Mills’  screw  copying 
press,  218. 

Sherringham’s  ventilators,  100. 

Shmedlier,  M.  G.,  manufacturer  of 
lock,  312. 

Shutters  for  windows  or  doors,  14 ; re- 
voking. fluted  laths,  Quincey’s  patent, 
15  ; curvilinear  laths,  Bunnett’s  patent, 
15 ; should  be  closed  in  case  of  fire,  16; 
Archibald  Horn’s,  16. 

Shutter  shoes  and  joints,  by  Jennings,  16. 
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Sibell  and  Mott’s  account  books,  170. 

Sienna  marble  imitated  on  glass,  121. 

Signatures  to  Bank  of  England  notes 
now  printed,  252. 

Simcox  and  Pemberton’s  bells,  120. 

Size  for  paper,  136  ; Martin’s  non-absor- 
bent, 139. 

Slabs  of  glass  in  imitation  of  marble, 

121. 

Sliding  rods  for  safe  doors,  298. 

Smith.  Elder,  and  Co.’s  cheques,  see 
appendix  13a  and  13b. 

Smith’s  imitation  marble,  118. 

Smoke,  a valuable  and  precious  part  of 
fuel,  43,  63. 

Smoke  over  London  holds  in  suspension 
a vast  quantity  of  coal,  63,  68. 

Smoke  annihilator,  Aitchison,  Evans,  and 
Fearon’s,  69. 

Smoky  chimnies,  19,  45. 

Smoking  candles,  28. 

Smoking  tobacco  in  banks  discouraged, 
99. 

Sommermeyer  and  Co.’s  fire-proof  safe, 
321. 

Soot  in  chimnies,  a cause  of,- 68. 

South-west  wind,  its  effects  artificially 
produced,  57. 

Speaking  pipes,  17  to  19. 

Specie,  transit  of,  123. 

Stafford’s  cowl  for  chimnies,  20. 

Stamp  counter  apparatus,  De  La  Baume’s, 
232. 

Stamping  presses,  228. 

Stamping  cheques,  bills,  &c.,  228,  229. 

Stationers,  provincial,  employment  of 
them  recommended,  1 83. 

Steam  power,  supply  of  on  hire,  by  an 
endless  chain,  97.  _ 

Steam  power,  applicable  to  the  heavy 
traffic  upon  Holborn  llill,  97. 

Steel  plate  engraving,  Jacob  Perkins’, 
250,  253;  impossible  to  supply  the 
demand  but  for  Perkins’  transfer  pi'o- 
ccss  254. 

Stephens’  carbonaceous  indelible  ink, 
156,  161 ; patent  Prussian  blue  ink, 
166;  fountain  inkstand,  160,  162; 

patent  propelling  pencil,  small  lead 
valuable,  153 ; lecture  before  Banking 
Institute  on  the  frauds  to  which  the 
banking  community  is  exposed,  154, 
156. 

Steps,  folding,  for  library,  121. 

Stink  trap,  self-cleansing,  22. 

Stirling’s  imitation  marble,  118. 

Stones’  patent  parchment  paper,  manu- 
factured by  Saunders,  141 ; watermark 
249,  287. 

Stopping  payment  of  bank  notes,  useless 
against  oonu  fide  holder,  275,  27 6. 

Stoves  closed  v.  open  fires,  38,  42,  46; 
excessive  heating  of,  precaution  against, 

59,  60,  62;  air  valves,  regulation  of, 

60,  61. 


Stove  diffusing  heat  through  earthen 
instead  of  metal  surfaces,  71,  73 ; 
Arnott’s,  39,  40,  48,  50  to  64 ; 
Edwards’  on  Arnott’s  principle,  40, 
42,  48,  51  ; Dr.  Bachhoffner’s,  for 
heating  by  gas,  68 ; by  Cundy,  72  ; 
Joyce’s  without  a flue  ! 56  ; for  regu- 
lating heat  by  increasing  its  external 
surface,  66. 

Strength  of  materials,  fluted  laths  for 
shutters,  15. 

Strong  room  of  wroughtiron,  Chubb’s,  319. 

Strong  room  and  descending  cage  for 
books,  &c  , 324. 

Stuart  and  Smith’s  stove,  on  Sylvester’s 
patent,  66. 

Style  writing  on  metallic  paper,  138,  154  ; 
suggested  on  common  paper,  154. 

Subject  matter  of  the  Essay,  2. 

Subways  and  subterranean  passages  for 
pipes,  flues,  sewers,  electric  wires, 
supply  of  mechanical  power,  and  fresh 
air,  96,  97. 

Swinburn’s  glass  pipes,  with  patent  joints, 
116;  perforated  glass  window  squares,  99 

Sylvester’s  patent  gill  stove,  66. 

Syphon  damper  for  counting  notes, 
Marion’s,  122  ; for  attaching  postage 
label  stamps,  144. 

T. 

Tann’s  locks,  302. 

Taps  of  brass  or  copper,  with  India- 
rubber  tubing,  116. 

Taylor’s  locks,  306. 

Telegraphs,  17. 

Tclekouphonon,  17. 

Temperature  of  air  for  ventilation,  how 
to  be  modified,  95  ; reduced  by  evapo- 
ration, 66. 

Thermometer,  German,  120. 

Thermometer  valve  for  regulating  stoves, 
64. 

Thomas  and  Sons’  bookbinding,  186. 

Thompson’sfoot  brushfor  bank  lobby,  119. 

Timber,  preservation  of,  by  Payne’s 
patent,  251 ; destructive  effects  on,  of 
long  continued  though  moderate  heat, 
8,  67. 

Time,  observations  on  its  profitable  or 
unprofitable  employment,  239. 

Todd’s  carbonaceous  ink,  162. 

Tomography,  (Martin’s,)  234,  235. 

Trade  and  commerce  promoted^  by  re- 
duction of  our  fiscal  burdens,  3. 

Transfer,  annual,  of  current  accounts  into 
new  ledgers  inconvenient,  suggestion  of 
a substitute,  173,  176;  of  engravings 
on  steel  plates  to  other  steel  plates, 
250,253;  facilities  thereby  afforded  m 
manufacturing  postage  stamps,  254 ; 
facilities  thereby  afforded  in  the  manu- 
facture of  bank  notes,  256  ; of  engrav- 
ings from  paper  to  paper,  by  anastatic 
process,  268,  269. 
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Trap,  self-cleansing  for  drains,  22 ; for 
drains  with  deficient  fall.  '23. 

Travelling  bag  for  papers,  by  Meller,  124. 

Troupeau’s  day-light  reflectors,  1U. 

Tucker’s  patent  lock,  312. 

Turner’s  window  sash,  on  Barrow’s 
patent.  1 1 . 

Tylor  and  Son’s  warm  bath,  with  heating 
apparatus,  114. 

U. 

Unsuccessful  competitors,  their  reward,  3. 

V. 

Valve  trap,  by  Clark.  23. 

Vaulted  streets,  see  subways 

Veuables,  Wilson,  and  Tyler’s  glazed 
brown  paper.  138. 

Ventilation,  light,  and  heat,  28,  69.  75, 
76,  88,  89, 98.  99  ; general  remarks  on. 
21,  33,34,  75,  98,  99  ; to  be  regarded 
in  the  original  construction  of  buildings, 

8.  9;  for  summer  and  winter,  by 
different  means , 90  ; of  House  of  Com- 
mons, 106;  improved  by  passing  the 
air  through  subterranean  passages,  and 
thereby  modifying  its  temperature,  95  ; 
of  gas  burners,  33,  34,  37,  104; 
Arnott’s  double  current  warm,  89. 

Ventilating  bricks,  99,  100;  stove,  by 
Jeakes,  ditto,  by  Pierce,  71,  72  ; pump 
described,  107  ; valves  of  iron  inwalls, 
100;  window  sash,  by  Anderson,  12,13. 

Ventilator,  with  double  current,  by 
Watson,  108,  109. 

Ventilators,  with  air  valves  in  ceilings, 
94,  95 ; valved  for  chimney  breasts, 
100,  et  seq. 

Verlinde’s  ruling  machine.  181;  speci- 
mens of  beautiful  ruling.  181. 

Verstaen’s  fire-proof  safe,  321. 

W. 

Wadderspoon’s  improvements  in  binding, 
172. 

Wafer  seals.  French  286. 

Walter  and  GouglCs  kamptulicon,  26. 

Warmth,  light,  and  ventilation,  26,  69; 
88,  89. 

Warmth  supplied  on  hire,  by  meter.  96. 

Warming  apparatus  exhibited  by 
Plimsoll.  64. 

Warner  and  Son’s  ventilating  bricks,  99 ; 
windows,  99 ; warm  bath  and  heating 
apparatus,  114. 

Washing  basins,  see  lavatories. 

Watchman,  297. 

Water,  poisonous  effect  of  lead  on  it,  116, 

Water,  gas,  sewerage,  warm  and  cold  air, 
electric  wires,  and  supply  of  mechanical 
power,  provision  for  in  one  common 
accessible  subterranean  passage,  96,  97. 

Water,  provision  for  avoiding  its  de- 
structive consequences  to  books,  papers, 
and  securities,  in  case  of  fire,  325. 
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Waterlow’s  envelopes,  140  ; screw  press, 
218;  autographic  press  226. 

Watermark  or  wire  mark  in  Bank  of 
England  notes.  246.  247 ; new  patented, 
by  Brewer,  Smith,  and  Co. , 248 ; 
patented  by  Saunders,  287  ; Saunders’ 
on  Stones’  invention.  249 ; suggested 
by  Mr.  Oldham,  249;  its  importance  as 
a means  of  protection.  249 ; floreated 
by  Wildes,  250;  in  a photographically 
forged  bank  note,  and  singular  mode  of 
testing  and  detecting  it,  269,  270. 

Watson’s  patent  double  current  venti- 
lator, 108,  109. 

Wax  seals,  v.  adhesive  cement,  234 ; 
manner  of  applying  them  ; 235.  236. 

Wedgewood’s  manifold  writer,  227. 

Weighing  machines,  185. 

Weighing  and  cutting  gold  coin,  186. 

Weighing  gold  with  decimal  balances, 
198. 

Weights  of  glass  for  money  scales,  193. 

Weights  and  measures,  decimal  system 
of,  206.  207. 

Well,  and  descending  iron  cage  for  books, 
&c. , 324. 

Wells,  Ingram,  and  Co.’s  embossing 
press,  234. 

Whishaw’s  telekouphonon.  17, 18;  electro- 
magnetic security  for  doors,  shutters, 
drawers,  &c.,  311. 

Whistles  for  speaking  pipes,  17,  18. 

Whitehouse  and  Sons’  registered  square 
letter  clips,  237  ; bill  files,  23s. 

Wilder’s  salamander  safe,  321. 

Wildes’  floreated  writing  paper,  250. 

Williams  and  Co.’s  adhesive  paper,  278. 

Wilson  and  Woodfin’s  patent  trap,  22. 

Wilson’s  Grecian  and  other  baths,  114; 
perpendicular  paper  cutting  machine, 
185. 

Wilson’s  report  to  Price’s  patent  candle 
company,  27. 

Wind-guard  for  chimney  tops,  20. 

Windle  and  Blyth’s  lock,  307;  bevil  lift 
latch.  24. 

Windows,  larger  recommended,  9,  10. 

Windowsashes.  Anderson’s,  12;  Barrow's 
patent,  1 1 ; C.  Herring’s,  13  ; Parker’s, 
14  ; It.  E.  .Roberts’,  14. 

Window  sash,  double,  14,  55;  patent 
fastener.  Hurwood’s,  12. 

Window  blind  improved,  with  single 
line,  26, 

Window  ventilators.  99. 

Winfield’s  opal-reflecting  shade,  36. 

Winsor.  first  projector  of  gaslights,  27. 

Wolverson’s  lock,  305. 

Wooden  casing  for  hot  water  pipes,  de- 
structive effects  on,  of  long  continued 
though  moderate  heat,  8.  67. 

Writing,  like  enamel  in  bold  relief,  159.- 

Writing  paper,  improvements  in,  134, 
(also  see  paper);  linen  fabric,  137. 
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Abbreviations. — Cl.  and  no.,  class  and  number  in  the  Official  Catalogue ; manufr., 
manufacturer;  prod.,  producer;  prop,  proprietor;  inv.,  inventor;  pat.,  patent 
or  patentee  ; p.,  page  of  Essay. 

ADLARD  HENRY,  engraver  and  printer,  42,  Hatton  Garden. 

AITCHISON,  EVANS,  and  EEARON,  smoke  annihilator,  p.  69. 

ANDERSON  GEORGE,  builder,  Rothbury,  Northumberland, 
cl.  7,  no.  144,  model  of  an  improved  window,  p.  12. 

APPEL  RUDOLF,  anastatic  printer,  Gerrard  street,  Soho,  (see  also 
Glynn  and  Appel,)  p.  268. 

ARCHER  HY.,  pat.  of  postage  label  perforating  machine,  p.  144. 

ARMITAGE  RICH  .,  Turnbridge  iron  works,  Huddersfield,  prop- 
and  manufr.  of  Wilson  and  Woodfin’s  pat.  stench  traps,  p.  22. 

ARNHEIM  S.  J.,  Berlin,  Prussia,  no.  189,  iron  safe;  London 
agents,  Krohn  Brothers,  1,  Bread  street,  p.  321. 

ARNOLD  GEORGE  RICHARD,  ink  manufr.,  44,  Brook  street, 
Ratcliff,  p.  163  to  168. 

ARNOTT  Dr.,  Bedford  square,  p.  39  to  42,  76,  89,  100,  101. 

BACHIIOFENER  Dr.,  gas  heating  stove,  p.  68. 

BAILDON  H.  C.,  Edinburgh,  pat.  of  process  for  the  prevention  of 
fraud  in  drafts  and  letters  of  credit,  p.  267. 

BARLOW  Rev.  J.,  Royal  Institution,  Albemarle  street,  p.  243,  245. 

BARRETT,  EXALL,  and  ANDREWS,  founders  and  engineers, 
Katesgrove  iron  works,  Reading,  Berks,  copying  machine, 

- p.  215,  219. 

BARRETT  JAMES,  late  Eox  and  Barrett,  Thames  Chambers,  12, 
York  buildings,  Adelphi,  cl.  7,  no.  166,  pat.  fire-proof  flooring, 
ceilings,  and  roofs,  p.  7. 
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BARRON  FRANCIS  and  SON,  436,  West  Strand,  prop.  cl.  22, 
no.  695,  detector  lock,  p.  303. 

BARROW’S  pat.  sash,  cl.  22,  no.  4 A,  exhibited  by  Thos.  Turner, 
38,  East  street,  Manchester  square,  p.  11. 

BATE,  manufr.  of  testing  balance,  p.  194. 

BATESON  SAMUEL,  4,  King’s  Bench  walk,  Temple,  p.  269. 

BATHO  and  BINGLEY,  14,  Sherborne  lane,  King  William  street, 
city,  water-colour  cheques,  p.  281,  282. 

BAUME  C.  de  la,  Paris,  prop,  machine  for  stamping  and  numbering, 
called  “stamp  counter,”  (provy.  reg.)  pat.  in  France  and 
Belgium;  London  agent,  M.  de  tontaine  Moreau,  pat.  office 
for  inv.  4,  South  street,  Finsbury,  and  Paris,  24,  Boulevard 
Poissonni&re,  or  Mr.  Terry,  20,  Rue  de  Courcelles. 

BAYNES’  glyphographic  tinted  cheque,  p.  281. 

BENHAM’S  copper  bath,  with  three  lever  taps,  Wigmore  street, 
Cavendish  square,  p.  113. 

BENIOWSKI’S  printing  machine,  p.  228. 

BERANGER  J.  and  Co.,  see  H.  Pooley  and  Son,  p.  195. 

BERGSTROM  J.  W.,  Stockholm,  Sweden,  no.  77,  manufr.  tumbler 
lock,  p.  309. 

BIDDELL  G.  A.,  Ipswich,  cl.  22,  no.  438,  self-regulating  gas 
burner,  p.  31,  32. 

BLACK  GEORGE  B.,  artist,  38,  Southampton  street,  Strand. 

BLACKWOOD  and  Co.,  26,  Long  Acre,  manufrs.  of  ink  and  of 
Isaac’s  reg.  clean  conducting  ink  bottles,  p.  162,  163;  bill  files, 
letter  clips,  and  tablet  diary,  p.  238. 

BOGGETT’S  reflecting  gas  burner,  p.  35. 

BOOBBYER  J.  H.  and  Co.,  ironmongers,  14,  Stanhope  street,  Clare 
market,  cl.  22,  no.  680,  maker  of  Harrison’s  registered  Venetian 
ventilator,  p.  99. 

BRAID  WOOD’S  evidence  on  fires,  68,  Watling  street,  p.  8. 

BRAMAH  and  Co.,  engineers  and  founders,  124,  Piccadilly, 
and  Down  Street,  cl.  22,  no.  622  and  653,'  locks,  291, 
295,  296. 

BREWER,  SMITH,  and  Co.,  Malcolm  works,  New  street,  Clapham, 
Surrey,  counting  house,  6,  Larkhall  lane,  cl.  6,  no.  144,  moulds 
for  watermark,  p.  248. 
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BRITTEN  JOHN,  22,  Ravenhurst  street,  Birmingham,  inv.  of  im- 
proved damper  for  copying  paper,  p.  222. 

BROEMEL  AEG.,  Arnstadt,  principality  of  Sonderhausen,  Prussia, 
705,  pat.  decimal  weighing  machine,  p.  198. 

BRYDEN  J.  and  SONS,  65,  George  street  and  80,  Rose  street, 
Edinburgh,  and  17,  South  Exchange  place,  Glasgow,  cl.  22, 
no.  45,  inv.  and  manufr.  bank  safe  lock,  p.  807,  self-closing- 
mouthpiece  for  speaking  telegraphs,  p.  18. 

BULLION’S  letters,  p.  177. 

BUNNETT  and  Co.,  26,  Lombard  street,  manufy.  Deptford,  Kent, 
self-acting  and  self-cleansing  effluvia  traps,  for  sewers,  cesspools, 
and  house  drains,  p.  22.  cl.  7,  no.  152,  curvilinear  lath  revolv_ 
ing  iron  shutter,  p.  15,  16. 

CHAMBERLIN  HENRY,  jun.,  Norwich,  p.  35. 

CHAMBERS  W.,  DAY,  and  MILLWARD,  scale  makers,  &c., 
118,  Suffolk  street  and  Ellis  street,  Birmingham,  money  scales, 
p.  197. 

CHUBB  CHARLES  and  SON,  lock  manufrs.,  57,  St.  Paul’s  church 
yard ; 28,  Lord  street  Liverpool ; 16,  Market  street,  Manchester ; 
and  Horsley  fields,  "Wolverhampton,  p.  295,  300,  301,  319. 

CLARK  and  Co.,  manufrs.  of  Quincey’s  “ convex”  shutter  laths, 
p.  15,  16. 

CLARK  C.  C.,  Reading,  Berks,  cl,  22,  no.  517,  inv.  and  manufr., 
sink  trap,  p.  23. 

CLAUDET  M.  A.,  on  photographic  forgery,  daguerreotype  artist, 
107,  Regent  street,  p.  270. 

CLIEEORD  G.,  5,  Inner  Temple  lane,  cl.  2,  no.  26,  method  of  re- 
storing injured  papers,  324. 

COALBROOKDALE  iron  company,  Ironbridge,  Shropshire,  ware- 
houses, James’  street,  Liverpool,  and  Castle  street,  Bristol, 
copying  press,  p.  218. 

COCKRAN  PETER,  ink  manufr.  13,  Cable  street,  Liverpool,  p. 
163  to  168. 

COLLETT’S  improved  lever  embossing  machine,  manufry.,  Richmond 
road,  Dalston,  Middlesex,  p.  234. 

CONGREVE  Sir  William,  engraving,  p.  259,  260. 

COOKE  JOHN  and  SON’S  sealing  wax,  84,  Cannon  street,  p.  236. 
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COOPEK  and  PHILLIPS,  manufrs.  of  Walkden’s  inks.  5,  6,  and  7, 
Shoe  lane,  Fleet  street,  p.  163  to  168. 

COTTEEILL  EDWIN,  101,  Henry  street,  Ashstead,  Birmingham, 
inv.  and  manufr.  cl.  22,  no.  307,  patent  climax  detector  locks, 
p.  304,  305. 

COTTON  WILLIAM,  late  governor  of  the  Bank  of  England,  inv. 
of  automaton  gold  coin  -weighing  machine,  p.  189. 

CUNDY’S  stove,  p.  72. 

DALE  B.,  195,  Upper  Thames  street,  manufr.  cl.  22,  no.  501,  im- 
proved warm  bath  and  heating  apparatus,  p.  114. 

DAVID’S  Mrs.  (deceased)  Prize  Essay  on  Sunday  Schools,  p.  86. 

DAY  and  MAETIN’S  factory,  97,  High  Holborn,  p.  8. 

DAY  and  NEWELL,  New  York,  TJ.  S.  A.,  298,  parautoptic  permu- 
tating  locks,  p.  312. 

DAY’S  industrial  cutting  machine,  p.  171. 

DAYLIGHT  reflector  compy.,  9,  Bell  yard,  Doctors’ Commons,  p.  10. 

DEANE,  DEAY,  and  DEANE,  London  bridge,  King  William  street, 
cl.  22,  no.  186,  fireplace,  p.  70. 

DE  BEBGTJE  CHAS.  and  Co.,  9,  Arthur  street,  Oxford  street, 
agent  for  the  sale  of  Scott’s  silent  door  spring,  p.  24. 

DE  COLMAE  THOS.,  director  of  the  Sun  fire  office,  Paris,  inv.  of 
the  arithmometer  or  calculating  machine,  p.  126;  agent,  M.  De 
Eontaine  Moreau,  4,  South  street,  Einsbury,  24,  Boulevard 
Poissonniere,  Paris,  p.  126. 

DEEEIES  M.  NATHAN,  145,  Ecgent  street,  sealing  letters  by 
steam,  p.  235,  236. 

DE  LA  BATJME  M.  C.,  stamp  counter  apparatus,  p.  232. 

DE  LA  EONS  J.  P.,  13,  Carlton  hill,  St.  John’s  Wood,  inv.  per- 
mutating  and  defiance  locks  and  keys,  p.  310,  311. 

DE  GEAYE,  SHOET  and  EANNEE,  59,  St.  Martin’s  le  Grand, 
manufrs.  cl.  10,  no.  333,  letter  balance,  p.  197,  198. 

DE  LA  KITE  THOS.  and  Co.,  show  rooms,  Bunhill  row,  Einsbury, 
envelopes,  p.  140,  clip  book,  p.  238. 

DICKENS’  Household  Words,  p.  247. 

DINKLEE  CABL,  Vienna,  Austria,  735,  printing  stamps,  p.  231. 

DOWNES  WILLIAM,  Westgate  lane,  LongMelford,  near  Sudbury, 
Suffolk,  inv.  and  manufr.  cl.  22,  no.  675,  improved  twelve-bolt 
lock,  p.  308,  309. 
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EDWARDS  FREDERICK  and  SON,  42,  Poland  street,  Oxford 
street,  mannfrs.  cl,  22,  no.  387,  corrugated  and  other  Arnott 
stoves,  p.  40,  42,  48,  51,  58,  and  chimney  valves,  100,  101. 

ELL  GEORGE,  3 and  6,  Tottenham  court,  New  road,  St.  Pancras, 
inv.  and  imp.  cl.  7,  no.  94,  folding  library  steps,  121. 

FEETHAM  and  Co.  9,  Clifford  street,  Bond  street,  patent  gas  stove, 
p.  70. 

FINCH  J.  with  J.  T.  Rufford,  see  Rufford,  p.  113. 

FIRE  ANNIHILATOR  COMPANY,  J.  E.  Curtis,  manager,  105, 
Leadenhall  street,  inv.  by  W.  H.  Phillips. 

FISHER  J.,  10,  Charles  street,  Manchester  square,  cl.  22,  no.  508, 
safety  boxes  for  money  bags,  p.  123. 

FISHER  J.  H.,  New  North  road,  Hoxton,  inv.  cl.  17,  no.  10,  spe- 
cimen of  bank  note,  p.  266. 

FOSTER  RICHARD,  1,  York  place,  Lower  Chapman  street,  St. 
George’s  east,  inv.  cl.  22,  no.  650  A,  detector  lock,  with 
“ lancets,”  p.  304. 

FOX  and  BARRETT,  see  James  Barrett,  p.  7. 

GAYMARD  and  GERAHLT,  10,  Rue  Montmorency,  Paris;  London 
agents,  E.  Kosch  and  Co.,  70,  Great  Tower  street,  p.  180. 

GIBBONS  J.  jun.,  Wolverhampton,  manufr.  cl.  22,  no.  654,  de- 
tector locks,  p.  304. 

GILBART  JAMES  WILLIAM,  F.R.S.,  General  manager  of  the 
London  and  Westminster  Bank,  preface,  p.  3,  5,  6. 

GILLOTT  JOSEPH,  Victoria  works,  Graham  street,  Birmingham, 
cl.  22,  no.  324,  steel  pens,  p.  146,  151. 

GLYNN  HENRY,  Bruton  street,  Berkeley  square,  gentleman,  and 
Rudolf  Appel,  Gerrard  street,  Soho,  pat.  of  anti-acid  and  anti- 
anastatic  paper,  p.  268. 

GRANGOIR  J.  M.,  lockmaker,  22,  Rue  St.  Appoline,  near  la  porte 
St.  Dennis,  lock  with  exceedingly  small  key,  p.  303. 

GRANT  DON.,  Greenwich,  Kent,  or  18,  Bridge  street,  Westminster, 
pat.  of  apparatus  for  heating,  ventilating,  &c.  by  gas,  p,  69. 

GRAY  JAMES  and  Son,  85,  George  street,  Edinburgh,  cl.  22,  no. 
405,  double-action  secure  lock,  p.  306,  307. 

GREENFIELD  JOHN,  sen.,  engineer  and  machinist,  10,  Broad 
street,  Golden  square,  and  41,  Harmood  street,  Hampstead  road, 
cl.  22,  no.  676,  p.  24,  25. 
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GRISDALE  J.  E.,  289,  Strand,  to  care  of  Mr.  Boutell,  3,  Agar 
street,  Charing  cross,  cl.  7,  no.  58,  inv.  wind  guard  for  chim- 
neys, p.  20. 

GSHMEIDLER  J.,  Vienna,  lock  on  Hobbs’  principle. 

GURNEY  GOLDSWORTHY,  institution  of  civil  engineers,  St. 
George’s  street,  Westminster. 

GTJTTA  PERCHA  COMPANY,  p.  116. 

HANLEY  JAMES,  New  York,  pat.  U.  S.  A.,  no.  375,  IT.  S.,  pat. 
1851,  safety  key  against  burglar’s  nippers,  p.  308. 

HARRIED  and  Sons,  printing  material  repository,  25,  Earringdon 
street,  registered  printing  apparatus,  p.  230,  231. 

HARRIS  and  Co.,  bankers,  Bradford,  combination  cheque,  p.  284. 

HARRISON,  inv.  of  Venetian  ventilator,  p.  99. 

HART  and  SONS,  53,  54,  and  55,  Wycb  street,  Strand,  ventilating 
window  or  casement,  p.  99. 

HAWKINS  ABDIEL,  pat.  of  glyphography,  p.  286. 

HAYES  W.  S.,  57  and  58,  Earringdon  street,  cl.  22,  no.  104,  agent 
for  pat.  earthenware  architectural  embellishments,  p.  118,  119. 

HAYWARD  BROTHERS,  196,  Blackfriars’  road,  manufry.  117  and 
118,  Union  street,  Borough,  cl.  22,  no.  582,  Sherringham’s 
ventilator,  p.  100. 

HEATH’S  letter  to  Home  Secretary,  p.  255. 

HERRING  C.,  1/7,  High  Holborn,  cl.  7,  no.  60,  pat.  sash  to  be 
taken  out  to  be  cleaned,  p.  13. 

HOBBS,  ASHLEY,  and  EORTESQTTE,  lock  manuftrs.  97,  Cheap- 
side,  corner  of  Lawrence  lane. 

HOBBS  A.  C.,  prop,  permutating  lock,  made  by  Day  and  Newell, 
New  York,  U.  S.  A.,  no.  298,  p.  291  to  295,  300,  310,  312. 

HOPKINS  H.,  13,  Westmoreland  street,  manufr.  cl.  26,  no.  234, 
imitations  of  marble,  p.  118. 

HOPKINS  WILLIAM  and  SON,  pat.  blind  manufrs.  2,  Summer 
row,  Eriday  bridge,  Birmingham,  Venetian  blind,  p.  26  and 
castors,  p.  125. 

HORN  ARCHIBALD,  cl.  7.  no.  67,  iron  shutter  for  bankers,  p.  16. 

HORNE  ROBERT,  paper  stainer,  41,  Gracechurch  street,  cl.  26, 
no.  32,  oak  papers,  p.  118. 

HUEEER  JOHN,  20,  Wilderness  row,  Clerkenwell,  inv.  and 
manufr.  cl.  22,  no.  649  A,  detector  lock,  p.  304. 
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HULET  D.,  55,  High  Holborn,  cl.  22,  no.  643,  Rutter’s  ventilating 
gas  chandeliers,  p.  37,  104,  105. 

HURWOOD  GEORGE,  1,  College  street,  Ipswich,  Suffolk,  cl.  7, 
no.  31.  pat.  apparatus  for  moving  and  fastening  windows,  p.  12. 

ISAAC  J.  R.,  62,  Castle  street,  Liverpool,  inv.  ink  bottles  for  con- 
veniently pouring,  manufactured  by  Blackwood  and  Co.,  26, 
Long  Acre,  p.  162,  163. 

JARRETT  GRIEEITH,  embossing  press  manufr.  45,  Lee  street, 
Kingsland  road,  London,  cl.  6,  no.  154,  p.  234. 

JEAKES  WILLIAM,  51,  Great  Russell  street,  Bloomsbury,  cl.  22, 
no.  237,  pat.  Swedish  ventilating  stove,  p.  71,  and  73. 

JENNINGS  GEORGE,  29,  Gt.  Charlotte  street,  Blackfriars’  road, 
cl.  22,  no.  810,  joints  and  shutter  shoes,  p.  16,  hand  basins, 
p.  115. 

JOBSON  and  Co.,  pat.  of  register  fire  grate,  p.  71. 

JOHNSTON  Sir  W.  and  A.  K.,  engravers,  4,  St.  Andrew’s  square, 
Edinburgh,  printers  of  Baildon’s  pat.  drafts  and  letters  of  credit, 
p.  267. 

JONES  Rev.  W.  II.,  Cliailey,  near  Lewes,  Sussex,  inv.  and  pat.  cl. 
29,  no.  95,  the  acolyte,  p.  28. 

JOYCE,  pat.  of  only  stove  without  a flue,  p.  56. 

JOYNSON,  writing  paper  maker,  p.  137. 

KNIGHT  CHARLES,  22,  Ludgate  street,  pat.  screw  leaf  holder, 
p.  238. 

KNIGHT  J.  Y.  and  Co.,  Leeds  and  Bradford,  and  5,  Eastcheap, 
cl.  27,  no.  1,  account  books,  p.  172. 

KOLESCH  II.,  locksmith,  Stettin,  Prussia,  196,  iron  safe,  p.  320. 

KUHN  CARL  and  SONS,  bookbinders  and  manufrs.  in  leather, 
Berlin,  Prussia,  152,  account  books;  priced  catalogue  to  be  had 
of  Eranz  Thimm,  German  bookseller,  88,  New  Bond  street,  two 
doors  from  Oxford  street,  p.  180. 

LEA  W.  and  J.,  Wolverhampton,  key-holders,  p.  308. 

LEADBEATER  Mrs.,  125,  Aldersgate  street,  cl.  22,  no.  506,  fire- 
proof safe,  p.  317. 

LEE  JOSEPH,  Rotherham,  Yorkshire,  cl.  25,  no.  48,  porcelain 
letters,  p.  119. 

LELUNE  J.  E.  and  Co.,  Berlin,  Prussia,  83,  manufrs.  weighing 
scales  with  index  at  bottom,  p.  195. 
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LOCHIIEAD  JAIMES,  manufr.  of  perforated  glass  for  ventilation, 
chief  depot,  Robert  Passenger,  95,  Union  street,  Southwark 
West  end  branch,  473,  New  Oxford  street,  Bloomsbury,  p.  99,’ 
gas  and  hot  air  extractors,  p.  34. 

LO'V  E J 01  GEORGE,  Reading,  Berks,  cl.  17,  no.  176,  permanent 
ink,  p.  156,  157. 

LOWE’S  pat.  effluvia  trap  gratings  and  stench  trap  grids,  licensed 
makers,  R.  W.  Kennard  and  Co.,  Upper  Thames  street,  whole- 
sale agent  W.  K.  Whytehead,  C.  E.,  69,  Cornhill,  p.  23. 

LEND  WILLIAM,  56  and  57,  Cornhill,  23  and  24,  Eleet  street, 
pat.  propelling  pencils,  p.  154. 

Me  ADAMS  J.  and  W.,  stationers,  94,  State  street,  Boston,  Mass. 
U.  S.,  folioing  machine  for  books  and  papers,  p.  232;  U.  S.  A., 
no.  482,  ledger  journal  and  specimen  book  of  paper  ruling, 

p.  181. 

MACBAY  W.,  quarter  master  sergeant,  Royal  Artillery,  Woolwich, 
water  pipe,  fusible  heads,  p.  323. 

Me  CLURE  J OHN,  superintendent  of  works  on  Lord  Galloway’s 
estates,  Galloway  ho.,  Garlieston,  Scotland,  cl.  22,  no.  568,  inv. 
door  balances,  registered  30th  April,  1851,  p.  24. 

Me  CORQUODALE  GEORGE,  38,  Castle  street,  Liverpool,  p*t. 
damper  for  copying  presses,  p.  221. 

MACINTOSH,  India  rubber  dampers,  p.  223. 

MACKENZIE  WILLIAM,  48,  London  street,  Glasgow,  inv.  cl.  17, 
no.  94,  new  method  of  printing,  p.  266. 

MAGNUS  G.  E.,  Pimlico,  cl.  27,  no.  46,  enamelled  slate. 

MALLETT  J.  B.,  jeweller  and  watchmaker,  5,  rue  Neuve  St. 
Eran^is,  Paris  and  papeterie  Marion,  152,  Regent  street,  gold 
pens,  p.  148. 

MANNING  J.,  18,  Cole’s  terrace,  Barnsbury  road,  Islington,  cl.  4, 
no.  163,  varnish,  p.  118. 

MARION  and  Co.,  152,  Regent  street,  the  syphon  damper,  p.  122, 
registered  pencil  sharpener,  p.  153. 

MARR  W.,  o2,  Cheapside,  manufr.  cl.  22,  no.  510,  wrought  iron, 
pat.  fire-proof  strong  room,  p.  318,  and  double-security  locks, 
p.  298,  299. 


346  DIRECTORY. 

MARTIN  BASKETT  and  Co.,  Cheltenham,  mannfr.  cl.  23,  no.  2, 
electro-magnetic  communicators  for  offices,  &c.,  p.  323. 

MARTIN  JOSEPH,  jun.,  chemist  and  wine  merchant,  Cockermouth, 
cl.  12  and  15,  no.  249,  cl.  17,  no.  29,  inv.  and  pat.  new  mode 
of  rendering  paper  impervious  to  moisture,  p.  139. 

MARTIN  THOMAS,  Newton  Abbot,  Devon,  inv.  and  manufr.  cl. 
30,  no.  282,  specimens  of  “ tomography,1 ” p.  234. 

MELLER  C.  C.  15,  Riding  house  lane,  Langham  place,  cl.  16,  no. 
73,  travelling  hag,  p.  124. 

MILNER  THOMAS  and  SON,  fire-proof  safe  manufrs.  Phoenix  safe 
works,  47  to  57,  Cable  street,  show  rooms,  50  A and  54,  Lord 
street,  Liverpool ; London  city  depot,  4 7 A,  Moorgate  street ; 
Manchester  depot,  28,  Market  street ; Leeds  depot,  39,  Briggate  ; 
Hull  depot,  47,  Whitefriargate,  p.  317,  318. 

MOINIER’S  linen  fabric  paper,  p.  137. 

MOLLER  CHRIST.  HEINR.  AUGr.,  paper  maker  and  bookbinder, 
Frostbrucke,  no.  2,  Hamburgh,  cl.  Hamburgh,  22,  account 
hooks,  London  agents,  J.  and  R.  Me  Cracken,  7,  Old  Jewry, 
p.  170. 

MOORE  JOSIAH,  prop.  38  and  39,  Clerkenwell  close,  pat.  lever 
ventilator,  p.  99. 

MORDAN  S.  and  Co.,  50,  Cheapside,  pencil  manufactory,  22,  City 
road,  Finsbury  square,  penholder,  p.  148,  screw  press,  p.  218, 
combined  lithographic  and  copying  press,  p.  227,  locks,  p.  310. 

MOREAU  DE  FONTAINE,  pat.  office  for  inventions,  4,  South 
street,  Finsbury,  and  39,  rue  de  l’Echiquier,  Paris,  p.  126,  and 
Appendix  no.  35. 

MQTTE  A.,  16,  Southwark  bridge  road,  inv.  and  manufr.  pat. 
waterproof  leather  portmanteau  in  one  piece,  p.  123.  - 

MUIR  ¥M.  and  Co.,  engineers,  &c.,  Miller’s  lane,  Greengate,  Sal- 
ford, Manchester,  embossing  presses,  p.  218,  233. 

MYERS  M.  and  Son,  8,  Newhall  street,  Birmingham,  cl.  22,  no.  338, 
gold  pens,  p.  149. 

NAPIER  DAVID  and  SON,  Vine  street,  York  road,  Lambeth, 
manufrs.  of  “automaton  balance”  for  weighing  gold,  inv.  by 
William  Cotton,  189  to  191. 
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NAYLOR  W.,  56,  James’  street,  Oxford  street,  cl.  7,  no.  64,  new 
glass  ventilator,  p.  99. 

NICHOLL  W.  L.  and  Co.  16,  Aldersgate  street,  bankers’  new 
sovereign  scales,  p.  196,  197. 

NISSEN  and  PARKER,  43,  Mark  Lane,  inv.  cl.  2,  no.  36,  chemi- 
cally prepared  pulp,  for  bank  cheque  paper,  p.  281. 

NORWOOD  C.,  decorative  paper  stainer,  9,  Dean  street,  New  North 
road,  Hoxton,  cl.  26,  no.  14,  decorations  for  walls,  p.  117. 

OLDHAM  THOMAS,  chief  engraver,  Bank  of  England,  p.  249, 
251. 

OSMOND  OLIVER,  68,  John  street,  Tottenham  Court  road,  cl.  7, 
no.  65,  chimney  head. 

PARKER  T.  K.,  75  and  76,  London  Wall,  carpenter  and  joiner, 
pat.  window  sash,  for  safety  and  ease  in  cleaning,  p.  14. 

PARKE S W.  H.,  110,  Strand,  mauufr.  cl.  22,  no.  659,  padlock, 
p.  307. 

PAUBLAN  M.,  no.  366,  rue  St.  Honore,  near  the  place  Vendome, 
Paris,  Erance,  no.  946,  safes,  p.  321. 

PAYNE’S  patent  for  preserving  timber,  p.  251. 

PEIRCE  W.,  38,  Loyd  street,  Green  Heys,  manufactory,  Windsor 
mill,  Pendleton,  Manchester,  cl.  22,  no.  18,  inv.  and  manufr. 
India  rubber  copying  presses,  p.  215. 

PENNY  HENRY,  11,  Old  Bailey,  improved  pat.  indellible  metallic 
books,  p.  138. 

PERKINS,  BACON,  & PETCH,  steel  engravers,  Fleet  street,  p.  253, 
255,  and  260. 

PERRY  & Co.,  ink  manufacturers,  fountain  inkstand,  p.  160. 

PERRY  J.,  Montreal,  Canada,  157,  copying  press,  p.  214. 

PHILLIPS  and  COOPER,  see  Cooper  and  Phillips. 

PHILLIPS  W.  H.,  inv.  of  the  fire  annihilator,  p.  127,  fire  detector, 
p.  133. 

PIERCE  W.,  5,  Jermyn  street,  des.  and  manufr.  cl.  22,  no.  107, 
pyro-pneumatic  ventilating  stove  grate,  p.  71  and  73. 

PIRIE,  paper  manufacturer,  p.  137. 

PLIMSOLL  SAMUEL,  Pond  street  brewery,  Sheffield,  cl.  6,  no. 
631,  imp.  warming  apparatus,  p.  64  and  65. 
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POIRIER  L.,  machine  maker,  33,  rue  Eaubourg  St.  Martin,  Paris, 
France,  no.  963,  screw  copying  and  lithographic  press,  p.  218. 

POOLEY  HEYRY  and  SOY,  purchasers  of  a patent  from  Beranger 
and  Co.,  Lyons,  (Rhone)  for  a newly  invented  balance,  Albion 
foundry,  27,  Manchester  street,  Liverpool,  and  89,  Fleet  street, 
p.  195. 

PORTAL  WYYDHAM  S.,  Malshanger  house,  Basingstoke,  Hants, 
manufr.  of  water-mark  paper  for  the  notes  of  the  Bank  of 
England,  p.  249. 

PRICE’S  Patent  Candle  Company,  Belmont  factory,  Yauxhall,  and 
1,  Copthall  buildings,  Throgmorton  street,  p.  27,  28. 

PRICE,  Dr.  Loyd,  pistol  and  bell  alarum,  p.  323. 

PRITCHARD  A.,  162,  Fleet  street,  agent  for  John  Y.  Albert,  jun., 
Frankfort  on  the  Maine,  Germany,  maker  of  thermometers,  p.  1 20. 

QUIYCEY  HARCOURT,  Birmingham  and  Sheffield,  agent,  82, 
Hatton  Garden,  inv.  and  pat.  cl.  7,  no.  146,  pedestal  coal  vase, 
p.  121,  pat.  convex  revolving  iron  shutter,  manufactured  by 
Clark  and  Co.,  at  Tunnel  iron  works,  238,  Wapping  and  31, 
Chancery  lane,  p.  15. 

RAAB  G.  A.  B.,  prod.  Frankfort  on  the  Maine,  no.  18,  key  of  fine 
and  difficult  workmanship,  p.  307. 

RAE  GEORGE,  General  manager  of  the  Yorth  and  South  Wales 
Bank,  Liverpool,  p.  177. 

RALPH  E.  W.,  36,  Throgmorton  street,  Bank,  cl.  17,  no.  142, 
polychrest  envelojies,  p.  141,  and  writing  paper,  p.  137. 

RAYSOMES  and  SIMS,  late  Ransomes  and  May,  Ipswich,  Suffolk, 
copying  presses,  p.  217. 

REID  Dr.  B.  D.,  m.  d.,  4 Great  College  street,  Westminster,  House 
of  Commons  ventilator,  p.  106. 

REIMAYY  L.,  Berlin,  manufr.  Prussia,  no.  86,  scales  with  drawing- 
screw,  p.  195. 

RIDGEWAY’S  hollow  bricks,  p.  100  and  324. 

ROBERTS  BEYJAMIY  FADES,  2,  Yelson  place,  Clifton,  near 
Bristol,  inv.  cl.  7,  no.  127,  model  of  a window  to  be  taken  out 
to  be  cleaned,  p.  14. 

ROBERTS  HEYRY,  pat.  bonded  hollow  bricks,  p.  322. 
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BOYSTON  and  BBOWN,  41,  Old  Broad  street,  cl.  17,  no.  34,  bank 
note  specimens,  p.  271. 

BUEEOBD  ERANCIS  TONGUE,  maker,  clay  works,  Stourbridge, 
with  J.  Einch,  6,  Pickard  street,  City  road,  and  10,  Wharf, 
City  road  basin,  pat.  cl.  25,  no.  38,  and  cl.  27,  no.  89,  porcel- 
laneous bath,  porcelain  tile  bath,  &c.,  p.  113. 

BUMEOBD’S  COUNT,  register  stove,  p.  44. 

BUTTEB  J.  0.  N.,  gas  engineer,  Black  rock,  Brighton,  p.  20,  33, 
37,  104. 

SAUNDEBS  THOS.  H.,  Maidstone  Wharf,  Queenhitlie,  and  Dart- 
ford,  Kent,  manufr.  cl.  17,  no.  36,  W.  Stones’  pat.  parchment 
paper,  p.  141,  shaded  watermark  bank  note  papers,  safety  paper 
for  cheques,  &c.,  p.  249  and  287. 

SCHLESINGEB  J.  and  Co.,  cl.  6,  no.  168,  self-inking  printing 
press,  p.  230,  231. 

SCOTT’S  registered  silent  door  spring,  448,  West  Strand,  p.  24. 

SHENSTONE  and  MILLS,  25,  Mary  Ann  street,  St  Paul’s  square, 
Birmingham,  cl.  22,  no.  273,  prop,  copying  press,  p.  218. 

SHEBRINGHAM’S  ventilators,  made  by  Hayward  Brothers,  196, 
Blackfriars’  road,  manufactory,  117  and  118,  Union  street, 
Borough,  cl.  22,  no.  582,  p.  100. 

SHMEDLIEB,  Vienna,  lock  on  Hobbs’  principle,  p.  312. 

SIBEL  and  MOTT,  stationers,  New  York ; London  agents,  Edwards, 
Sandford,  and  Co.,  17,  Cornhill,  account  books,  p.  170. 

SIMCOX,  PEMBEBTON,  and  Sons,  brass  founders,  Birmingham, 
manufrs.  cl.  22,  no.  321,  bells,  p.  120. 

SMITH,  ELDEB  and  Co.,  engravers,  Cornhill,  see  appendix,  no. 
13  A and  13  B. 

SMITH  C.,  43,  Upper  Baker  street,  cl,  26,  no.  341,  imitations  of 
marble  in  paint,  on  slate  and  wood,  p.  118. 

SOMMEBMEYEB  and  Co.,  Magdeburg,  inv.  and  manufr.  iron  fire- 
proof safe,  p.  321. 

STAEEOBD  D.,  3,  Sloane  terrace,  Sloane  street,  Chelsea,  cl.  7,  no. 
216,  pat.  interceptor  cowl,  p.  20. 

STEPHENS  HENBY,  ink  manufr.  54,  Lower  Stamford  street, 
Blackfriar’s  road,  p.  153,  154,  156,  161,  166,  cl.  2,  no.  74,  pat. 
ever-pointed  pencils,  p.  153;  fountain  ink  holder,  160  and  162. 
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STIRLING  T,,  jun.,  Belvedere  road,  Lambeth,  des.  inv.  and  manufr. 
cl.  1,  no.  209,  painted  slate  to  imitate  marble,  p.  118. 

STONES’  pat.  parchment  paper,  p.  141,  inv.  of  Saunders’  pat. 
watermark,  p.  249. 

STUART  and  SMITH,  Sheffield,  manufrs.  of  Sylvester’s  pat.  gill 
stove,  p.  66. 

SWINBURN  R.  W.  and  Co.,  South  Shields,  Newcastle-on-Tyne, 
Red  Bull  wharf,  93,  Upper  Thames  street,  manufrs.  of 
Lochhead’s  perforated  ventilating  glass,  p.  99 ; glass  pipes, 
with  pat.  joints,  p.  116. 

SYLVESTER,  see  Stuart  and  Smith. 

TANN  E.  and  SONS,  2,  Minerva  place ; works,  1,  Hope  street,  Hack- 
ney road,  pat.  and  manufr.  cl.  22,  no  507,  new  pat.  reliance 
guarded  detector  lever  lock,  p.  302. 

TAYLOR  JOSEPH,  Spring  cottage,  Wolverhampton,  cl.  22,  no.  622, 
locks,  London  agents,  Hart  and  Sons,  53,  54,  and  55,  Wych 
street,  Strand,  p.  306. 

THOMAS  and  SONS,  20,  Cornhill,  manufrs.  cl.  17,  no.  44,  ledgers 
and  account  books,  p.  185. 

THOMPSON  W.  and  Co.,  307,  High  Holborn,  p.  119. 

TOULMIN  JOSEPH,  18,  Sise  lane,  Bucklersbury. 

TODD  JOHN,  Perth,  successor  to  Mr.  Morrison,  manufr.  of  the 
Perth  writing  inks,  p.  162,  London  agents,  Macomic  and  Co., 
6,  Percy  street,  Rathbone  place,  p.  162. 

TROUPEAU  CHAS.,  optician,  22,  Middle  row,  Holborn,  4,  Cite 
Trevise,  Paris,  diurnal  or  day-light  reflectors,  p.  10. 

TURNER  THOMAS,  38,  East  street,  Manchester  square,  cl.  22, 
no.  4 A,  Barrow’s  pat.  sash,  p.  11. 

TYLOR  J.  and  SON,  Warwick  lane,  Newgate  street,  cl.  22,  no.  401, 
manufrs.  double-sided  bath  with  heating  stove,  p.  114. 

TUCKER  WALTER,  II.,  lock  manufr.  Tiverton,  Devon,  and 
Cleveland  street,  Wolverhampton,  p.  312. 

YENABLES,  WILSON,  and  TYLER,  17,  Queenhithe,  glazed 
brown  paper,  manufactured  by  Wearmouth  paper  mill  Comp., 
p.  138. 

VERLINDE  BAUCHET,  paper  manufr.  and  ruling  machine  maker, 
64,  place  du  Theatre,  a Lille,  France,  no.  413,  p.  181. 
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VERSTAEN  M.,  6 and  13,  rue  Bcaujolais  a Paris,  France,  no.  1705, 
safes,  p.  321. 

WADDERSPOON  JAMES,  16  and  17,  Portugal  street,  Lincoln’s 
Inn,  account  books,  p.  172. 

WALKDEN,  see  Cooper  and  Phillips. 

WALTER  and  GOUGH,  Greenwich  road,  Greenwich,  pat.  and 
manufrs.  kamptulicon  floor  cloth,  p.  26. 

WARNER  JOHN  and  Sons,  8,  Crescent,  Jewin  street,  Cripplegate, 
cl.  22,  no.  798,  ventilating  bricks  and  windows,  p.  99,  baths, 
with  heating  apparatus,  p.  114. 

WATERLOW  and  Sons,  manufacturing  stationers,  65  to  68,  London 
wall,  envelopes,  p.  140,  screw  press,  p.  218,  pat.  autographic 
press,  p.  226. 

WATSON  CHARLES,  pat.  of  self-acting  double-current  ventilator, 
manufactory,  King-cross  lane,  Halifax,  Yorkshire,  p.  108,  109. 

WEDGWOOD  R.,  84,  Lombard  street,  manufr.  cl.  17,  no.  47,  pat. 
manifold  writer,  p.  227. 

WELLS  T.,  INGRAM,  and  Co.,  Birmingham,  embossing  machine 
manufrs.  London  agent,  Jas.  Iliffe,  53,  Watling  street,  Cheap- 
side,  p.  234. 

WHISHAW  FRANCIS,  9,  John  street,  Adelphi,  des.  and  inv.  cl. 
10,  no.  419,  telekouphonon  or  speaking  telegraph,  p.  17,  18; 
electro-magnetic  security,  p.  311. 

WHITEHOUSE  JOHN  and  Sons,  Birchall  street,  Birmingham, 
reg.  square  letter  clip,  with  spring  and  wheel,  p.  237  ; bill 
files,  p.  238. 

WILDER’S  safes,  p.  321. 

WILDES  W.,  Snodland  mills,  Kent,  floreated  writing  paper,  p.  250. 

WILSON  and  WOODFIN,  stench  trap  patentees,  (ceased  business; 
see  Armitage.) 

WILLIAMS  JOHN  and  Co.,  29,  Bucklersbury,  adhesive  paper  for 
repairing  notes,  p.  278. 

WILSON  G.,  27,  St.  Martin’s  court,  Leicester  square,  inv.  and  pat. 
cl.  6,  no.  112,  paper  and  millboard  cutting  machine,  p.  185. 

WILSON  R.  and  W.,  49,  Wardour  street,  Oxford  street,  des. 
and  manufrs.  cl.  22,  no.  490,  baths,  p.  114. 
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WILSON  JAMES  PILLANS,  report  to  Price’s  pat.  candle  company, 
Belmont  Yauxliall,  p.  27. 

WINDLE  and  Blyth,  wholesale  ironmongers,  Walsall,  (Deanes, 
London  bridge,  agents,)  pat.  and  manufrs.  cl.  22,  no.  668,  lever 
holt  safety  lock,  p.  307,  and  registered  bevil  lift  latch,  p.  24. 

WINFIELD  BOBEBT  WALLEB,  gas  fitting  manufr.  Cambridge 
street  works,  Birmingham,  p.  36. 

WINSOB,  street  gas  lamps,  first  introduced  by,  p.  27. 

WOLYEBSON  EDWIN,  2,  Ashton  terrace,  Birmingham,  inv.  and 
manufr.  cl.  22,  no.  276,  detector  locks,  p.  305. 
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(Sugrafrrags,  |)nfomgs,  aiO  Specimens. 

♦ 

1 Portrait  of  JAMES  WILLIAM  GILBART,  Esq.,  E.R.S., 

General  Manager  from  its  commencement  of  the  London  and 
Westminster  Bank 

— 

2 Portrait  of  the  Author 

3 Perkins’  Bank  Note,  with  combination  of  difficult  ensravino- 
3a  Ditto,  “ faced”  upon  Perkins  and  Co.’s  patent  for  the  prevention 

of  anastatic  and  photographic  forgery 

r 

4 Ditto,  Back  for  Bank  Note,  intricate  machine  engraving 

5 Ditto,  Bank  Note,  fac-simile  portraits 

6 Eisher’s  Bank  Note,  printed  by  one  impression 

7 Ditto,  Bill  of  Exchange,  ditto 

7a  M.  A.  Claudet  on  Photographic  Forgeries  of  Bank  Notes 
7b  Baildon’s  Patent,  Draft  on  Demand,  by  Johnston 

8 Hawkins’  Glyphographic  Cheque,  printed  by  Baynes 

9 Batho’s  Water  Colour  Cheque,  “ London  and  Westminster 

Bank” 

10  Ditto,  “Stourbridge  and  Kidderminster  Banking  Company” 

11  Ditto,  Water  Colour  and  Copper  Plate  Cheque,  at  two  impres- 

sions, “Harris  and  Co.,  Bradford” 

12  Ditto,  Water  Colour  and  Type  Printed  Cheque,  “ Towcester 

Old  Bank” 

13  Nissen’s  Cheques,  upon  paper  tinted  in  the  pulp 

13a  Representations  of  anastatic  forgery:  Original  Cheque;  anas- 
tatic copy  of  same ; ditto  destroyed ; the  process  being 
rendered  impossible  by  Glynn  and  Appel’s  Patent  Paper 
Three  cheques  printed  upon  the  Patent  Paper  for  the  Pre- 
vention of  Anastatic  Forgery,  by  Smith,  Elder,  and  Co. 

• 2 c 


13b  ) 
13c 
13d  ) 
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13e  East  of  England  Bank,  Water  Colour  Cheque,  by  Batlio 
1 3f  Anastatic  Copy  of  same 

13g  to  13m  Various  Lithographic  Cheques  and  Imitations 
13n  \ Anastatic  Copies  of  Nos.  3,  4,  5,  in  the  Appendix,  taken 
13o  j-  before  the  application  of  the  Patent  Pacing,  shown  in 
13p  j No.  3,  A. 

14  Portal’s  Watermark  for  Bank  Notes,  by  Moulds  and  Dies 

15  Saunders’  Watermark 

1 6 Ditto 

1 7 Wildes’  Eloreated  Watermark 

18  Saunders’  Parchment  Paper  for  Bank  Notes,  &c.,  &c. 

19  Hobbs’  American  Parautoptic  Combination  Lock 

20  Chubb’s  Quadruple  Lock 
Barron’s  Lock 
Bramah’s  Lock 

Burglars’  Instrument,  “ Jack-in- the-Box” 

Chubb’s  Eire-proof  Bankers’  Safe 
Ditto,  Safe  for  the  Koh-i-noor 

21  Bramah’s  “ Controversy  Lock” 

22  Marr’s  Locks  and  Safes 

23  Tann’s  ditto 

24  Windle’s  Lever-bolt  Lock  and  “ Bevil-lift  Latch” 

25  Gray’s  Bank  Lock 

Ditto,  Double  Action  Bank  Safe  Lock  and  Door  Spring 

26  Cotterill’s  Detector  Lock 

27  Tucker’s  Covered  Key-hole  Detector  Lock 

28  Leadbeater’s  Exhibition  Bank  Safe 

29  Milner’s  Eire-proof  Safes 

Ditto,  for  the  “Bradford  Old  Bank” 

30  Barrett’s  Lever  Copying  Press 

31  Peirce’s  Imperial  India-rubber  ditto 

32  Bansome’s  Screw  ditto 

33  Coalbrookdale  Company’s  ditto,  with  Double  Screw 
Ditto,  with  Lever  and  Wheel 

34  Muir’s  Screw  ditto 

35  Waterlow’s  ditto 

De  La  Baumc’s  Stamping  and  Counting  Apparatus 
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36  Waterlow’s  Autographic  Press 

36a  Mordan’s  Combined  Lithographic  and  Copying  Press 

37  Britten’s  Copying-  Press  Paper  Damper 

38  Sclilesinger’s  Consecutive  Numbering  Machine 
Ditto,  Lever  and  Screw  Embossing  Presses 
Ditto,  Self-inking  Stamp  Printing  Press 

39  Harrild’s  ditto 

40  Muir’s  Screw  Embossing  Press  and  Impressions 

41  Ditto,  Lever  ditto 

42  Jarrett’s  ditto 

43  Cotton’s  Automaton  Sovereign  Weighing  Machine 

44  Ditto,  (as  at  work  in  the  Bank  of  England) 

45  Bank  of  England  Gold  Cutting  Machine 

46  Nicholl’s  Sovereign  Weighing  Scales 

47  Beranger’s  Coin  Balance,  by  Pooley 

48  Day’s  Paper  Cutting  Machine 

49  Waterlow’s  Atmospheric  Pressure  Envelope  Machine  and 

Envelope 

50  De  La  Hue’s  Envelope  Machine  and  Envelope 

51  Balph’s  Polychrest  Envelope 

52  Whitehouse’s  Bill  Files 

Ditto,  Letter  Clips,  with  Spring  and  Wheel 

53  Blackwood’s  Ready  Reference  File 
Ditto,  Registered  Ink  Bottles 

54  Stephens’  Fountain  Ink  Holder 

55  Marion’s  Pencil  Cutter  and  Sharpener 

56  Manuscript  Specimens  of  Six  different  kinds  of  Office  Ink 

57  Ditto,  Copying  Ink 

Copies  of  same  upon  Copying  Paper 

58  Ell’s  Folding  Library  Steps 

59  Phillips’  Patent  Fire  Annihilator 

60  Barrett’s  Fire-proof  Flooring 

61  Roberts’  Bonded  Hollow  Bricks  and  Brickwork 

62  Wliiskaw’s  Telekouphonon  for  Speaking  Pipes 

63  Biddell’s  Compensating  Gas  Burner 

64  Jones’  Acolyte 

65  Quincey’s  Pedestal  Coal  Yase 
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66  Edwards’  Arnott  Stoves,  Section  and  Balanced  Regulator 
Ditto,  Arnott’ s Ventilating  Chimney  Valves,  Section  and 

Drawings 

67  Jeakes’  Swedish  Ventilating  Stove,  Elevation,  Plan,  and 

Section 

68  Pierce’s  Pyro  Pneumatic  Ventilating  Stove  Grate,  drawn  as 

in  operation,  and  Sketches  of  Stoves 

69  Plimsoll’s  Apparatus  for  "Warming  and  Ventilating 

70  Moore’s  Lever  Glass  Ventilator 

71  Lochhead’s  Perforated  Glass  for  Ventilation 
Ditto,  Gas  and  Hot  Air  Extractors 

72  Warner’s  Ventilating  Windows 

73  Sheringham’s  Ventilator 

74  Barrow’s  Window  Sash,  Elevation,  Plan,  and  Section 

75  Hur wood’s  ditto,  various  applications 

76  Parker’s  Safety  Window 

77  Hopkins’  Blind  Furniture 

78  Rufford’s  Porcellaneous  Baths 

79  Wilson’s  Grecian  Sheet  Iron  Bath 

80  Tylor’s  Villa  Bath  and  Heating  Apparatus 

81  Warner’s  ditto 

82  Marion’s  Damper 

83  Armitage’s  Effluvia  Traps  and  Gratings 

84  Jennings’  Lavatories,  &c.,  &c. 

85  Clark’s  Self-acting  Valve  Trap 

86  Bunnett’s  Effluvia  Traps,  Gratings,  &c. 

87  Ditto,  “Curvilinear”  Revolving  Iron  Shutters,  various 

applications 

88  Quincey’s  “ Convex”  Revolving  Safety  Shutter 
Large  Plate,  showing  its  mode  of  operation 

89  Horne’s  Decorations 

90  Martin’s  Tomography,  fifteen  Specimens 
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Bank  of  industry; 


It  is  supposed  that  most  persons  have  read  the  notices  and  corres- 
pondence which  have  appeared  in  the  public  journals  upon  the 

above  subject,  and  as  one  letter  from  M.  A.  Claudet  seems  likely  to 

%/ 

be  interesting,  it  is  given  below. 

The  experimental  system  which  has  been  made  use  of  to  produce 
these  effects,  is  well  known  to  all  photographers  as  “the  wax  paper 
process.”  The  photographic  thin  negative  paper,  after  having  been 
prepared  with  wax,  and  then  rendered  sensitive  by  the  usual  method, 
is  then  in  a fit  state  to  receive  the  impression  from  the  genuine  note  ; 
the  printing,  the  signature,  and  the  watermark,  (and  in  fact  every 
mark,  however  minute,  which  appears  on  the  face  of  the  note)  being 
clearly  and  distinctly  traced  and  defined.  This  is  termed  the 
“negative,”  and  from  this  negative,  by  a skilful  manipulator, 
“positives”  (exact  fac-similes  of  the  note  itself)  might  be  multi- 
plied, by  means  of  sun-printing. 

From  inquiries  made,  it  is  ascertained  that  if  notes  were  printed 
on  a yellow- tinged  paper,  in  blue  ink,  it  would  be  impossible  to 
transfer  fac-similes  to  photographic  negative  wax  paper,  rendered 
sensitive  by  being  saturated  with  a solution  of  the  nitrate  of  silver 
and  other  chemicals,  from  which  imitations  of  the  genuine  notes 
are  obtained.  Another  plan,  which  would  be  equally  efficacious, 
would  be  to  have  a few  words,  or  some  ornamental  device,  struck 
off  on  the  back  of  the  genuine  notes.  These  words  or  device,  by 
the  process  of  sun-printing,  would  all  be  transferred  to  the  front  of 
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the  imitation  note,  and  thus  any  attempt  of  the  fraudulent  to 
plunder  the  unwary  would  be  entirely  foiled.  As  the  vast  majority 
of  country  bankers  have  some  device  or  inscription  on  the  reverse 
side  of  their  notes,  they  who  issue  notes  of  this  description  are  thus 
exempt  from  the  possibility  of  frauds  being  committed  to  their 
prejudice. 


PHOTOGRAPHIC  FRAUDS  AND  MEANS  TO  DETECT  THEM. 

To  the  Editor  of  the  Times. 

Sir, — Having  read  in  the  Times  on  Saturday  an  article  on  Photographic  Frauds 
upon  the  Bank  of  England,  I am  induced  to  make  a few  observations  on  the  subject. 

Several  years  ago — about  1845 — being  struck  with  the  possibility  of  applying 
photography  to  the  forgery  of  hank  notes  and  other  public  securities,  I made  several 
experiments  in  order  to  know  how  far  the  various  photographic  processes  were 
capable  of  being  successfully  employed  in  the  imitation  of  the  paper  currency,  and,  in 
case  they  could,  to  find  the  means  of  preventing  the  fraud. 

1 began  by  the  Talbotype  process,  by  first  forming  a negative  by  tlie  direct  contact 
of  the  hank  note  on  a photographic  paper,  and  then  copying  this  negative  also  by 
contact,  producing  a positive,  which  was  the  closest  possible  imitation  of  the  hank 
note,  with  this  difference  only,  that  the  general  colour  of  the  letters  and  writing, 
instead  of  being  black,  were  of  a sort  of  brown  sepia  colour,  which  is  the  general  tint 
of  Talbotype  pictures ; hut  this  did  not  seem  to  me  a decided  impediment  to  the 
success  of  the  forger,  for  I conceived  that  by  some  chemical  agents,  the  silver  forming 
the  dark  parts  of  the  false  bank  note  could  ho  finally  turned  into  a black,  similar  to 
the  colour  of  the  ink.  The  most  surprising  result  was  the  representation  of  the 
water  marks,  which  are  worked  in  the  texture  of  the  hank  note  paper,  and  which 
appeared  in  the  copy  as  if  they  were  really  also  existing  in  the  substance  of  the  paper. 
I shewed  the  result  of  the  experiments  to  Mr.  Marshall,  the  cashier  of  the  Bank  of 
England,  and  I believe  I gave  him  one  of  my  impressions  I pointed  out  to  that 
gentleman  the  means  which  I thought  would  prevent  the  fraud,  should  skilful  forgers 
ever  succeed  in  obtaining  the  black  colour  of  the  ink  and  in  imitating  the  bank  paper. 
These  means  consisted  in  employing  inks  of  various  colours  in  conjunction  with  black 
ink,  to  form  the  various  devices  and  letters  of  the  hank  note. 

In  photography,  red,  orange,  yellow,  and  green,  produce  black;  while  blue,  indigo, 
and  violet,  produce  white.  Now,  from  these  different  properties  of  the  various  colours, 
it  is  evident  that  a hank  note,  with  its  printing,  emblems,  devices,  writing,  &c., 
printed  in  variegated  colours,  would  offer  the  greatest  difficulties  to  the  perpetration 
of  the  fraud  ; for  the  lightest  colours  to  the  eye  would  produce  the  darkest  effect  in 
the  copy,  while  the  darkest  colours,  such  as  blue,  indigo,  and  violet,  would  be  hardly 
represented  at  all,  or  but  very  slightly.  It  is,  indeed,  fortunate  that  photography, 
while  offering  to  the  forger  the  temptation  to  exercise  his  dangerous  skill,  at  the  same 
time  teaches  us  the  means  to  render  his  attempts  abortive. 
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Nothing  is,  in  fact,  more  easy.  The  Bank  of  England,  and  bankers  in  general, 
instead  of  issuing  notes  in  their  present  dull  state  of  black  and  white,  have  only  to 
transform  them  into  the  most  elegant  and  ornamental  coloured  designs,  and  they  will 
not  only  frustrate  all  attempts  of  the  forger,  but  have  the  advantage  of  enlivening  the 
serious  appearance  of  their  counters,  and  spread  an  artistic  taste  among  the  mercantile 
community.  A process  similar  to  lithochromy  might  be  employed  in  printing  the 
various  colours,  the  coloured  bank  note  requiring  to  be  printed  several  times. 

See  Extract , page  269. 

******* 

The  article  in  the  Times  to  which  my  observations  refer,  appears  to  me  to  be 
written  by  a person  fully  competent  in  the  matter ; the  principal  suggestions  are 
founded  upon  the  true  principles  of  photography,  and  may  be  very  useful  in  the 
measures  which  the  Bank  will  decide  upon,  for  its  own  security  and  that  of  the  public. 
But  there  is  one  which  does  not  seem  to  me  advisable  ; because,  although  perfectly 
applicable  to  the  prevention  of  fraud  by  the  process  explained  by  the  writer  of  the 
article  viz.,  the  double  process  of  copying  by  direct  contact  first,  to  obtain  a negative  ; 
and  secondly,  the  positive,  or  intended  bank  note — it  would  not  prevent  the  possibility 
ot  obtaining  at  once  a positive  impression  by  means  of  the  camera  obscura.  I allude 
to  the  idea  of  having  the  paper  yellow  and  the  letters  blue.  This,  instead  of  being  an 
impediment  to  the  fraud,  would  facilitate  and  simplify  it  considerably ; for  the  forger 
would  onl)  have  to  copy  the  bank  note  by  the  camera  on  a yellow  paper  similar  to 
that  of  the  Bank,  and  which  would  not  be  affected  by  the  chemical  operation,  or  on  a 
white  paper,  coloured  afterwards.  In  this  case  the  model  bank  note  would  be,  photo- 
graphically speaking,  the  negative,  and  the  copy  the  positive  ; for  the  yellow  paper 
would  produce  no  effect  on  the  sensitive  coating,  and  the  blue  would  produce  the  usual 
sepia  tint,  which  might  be  turned  blue  by  some  re-agents. 

I or  this  1 eason  I think  that  the  best  plan  consists  in  the  production  of  bank  notes 
on  the  usual  white  paper,  with  a tasteful  design  in  a variety  of  colours. 

The  idea  of  having  a few  words  or  some  ornamental  device  struck  off  upon  the  back 
of  the  genuine  note  would  be  of  no  advantage ; for,  in  case  of  the  note  being  copied  by 
the  camera,  everything  on  its  face  as  well  as  all  seen  through  its  semi-transparent 
texture  would  be  accurately  copied,  and  all  on  the  back  would  be  reduced  in  intensity 
and  clearness— from  being  seen  through  the  thickness  of  the  note— precisely  in  the 
same  manner  as  seen  by  the  eye. 

The  necessity  of  employing  several  engraved  plates  for  the  distribution  of  the  colours 
would  entail  a great  expense  in  the  manufacture  of  the  notes,  but  it  would  serve  the 
purpose,  not  only  of  preventing  photographic  frauds,  but  also  rendering  forgery  more 
difficult  by  the  usual  means  of  engraving. 

But,  after  all,  it  may  be  that  the  danger  is  only  a false  alarm ; the  impossibility 
of  gi\  ing  the  double  effect  of  the  watermark  produced  by  reflection  and  transmission 
might  be  found  a perfectly  sufficient  security,  when  the  attention  of  the  Bank  and  the 
public  has  been  directed  to  this  sure  test ; and  when  the  fraudulent  photographer  has 

found  that  his  forgeries  can  be  detected  at  the  first  inspection  by  the  most  inexperienced 
observer. 

I send  you  a positive,  made  to-day  from  a negative  taken  in  1846,  but,  owing  to  the 
badness  of  the  light  to-day,  it  is  not  nearly  so  perfect  as  some  I have  made  before 
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For  the  information  of  the  public  I shall  lay  on  the  table  of  the  reception-room  of 
my  establishment,  some  photographic  imitations  of  bank  notes,  where  they  may  be 
examined  by  visitors. 

I have  the  honour  to  be,  Sir, 

Your  most  obedient  servant, 

107,  Regent  Street,  October  10th.  A.  CLAUDET. 


To  the  Editor  of  the  Times. 

Sir — The  public  have  very  little  to  fear  from  forgeries  of  Bank  of  England  notes  by 
any  simple  photographic  process,  for  this  reason,  that  the  watermark,  the  most 
transparent  part  of  the  paper,  and  which  appears  dark  on  the  ground  of  the  genuine 
note,  would  become  the  blackest  part  of  the  negative,  and,  consequently,  the  whitest 
part  of  the  positive  or  spurious  note. 

The  loss  in  sharpness,  besides  all  the  ills  that  multiplied  photographic  manipulations 
are  heir  to  in  any  other  process,  are  sufficient  guarantees  against  the  “black  arts”  of 
photography. 

I am,  Sir,  your  obedient  servant, 


Pall-mall,  October  lltb. 


J.  W.  D. 


BAILDON'S  PATENT 


FOR  THE 


retortion  of  Jfratrtt  m fetters  of  Cretrit 


AND  OTHER  DOCUMENTS. 

♦ 


73,  Princes  Street,  Edinburgh. 

Gentlemen, 

As  you  are  about  to  introduce  to  the  Bankers  of 
Great  Britain  my  Patent  for  the  effectual  prevention  of  fraud, 
I beg  to  refer  you  to  the  accompanying  Certificates — one  from 
Dr.  A^ilson,  Lecturer  on  Chemistry  in  Edinburgh,  and  the  other 
from  Mr.  Cowper,  of  London,  Chemist.  These  gentlemen  were 
requested  by  me  to  use  their  utmost  skill  to  alter  specimens  of 
paper  upon  which  my  Ink  was  used,  and  with  which  I supplied 
them ; at  the  same  time  giving  them  the  fullest  information  regard- 
ing the  Ink  and  Paper.  I took  this  step  previous  to  incurring  the 
expense  attendant  upon  a Patent ; and  had  they  succeeded,  it  is 
unnecessary  to  say  I should  have  proceeded  no  farther  in  the 
matter.  They  have,  however,  entirely  failed  in  their  attempts  ; and 
innumerable  experiments  of  my  own,  undertaken  for  the  same 
purpose,  having  also  failed,  I am  convinced  that  it  is  not  only 
impossible  to  alter  successfully  any  document  secured  by  means  of  my 
Ink  and  Paper,  but  that  it  will  present  irremediable  proof  of  even 
the  slightest  attempt  to  tamper  with  it.  What  I therefore  offer  to 
Bankers  by  my  Patent  is  absolute  integrity  and  security  from 
alteration  for  any  document  once  issued  by  them;  and  this  is 
obtained  by  the  use  of  a fluid  or  Ink,  which,  when  used,  becomes 
a part  of  the  paper  itself— in  fact,  a permanent  dye,  different  from 
any  Inks  yet  introduced  for  this  purpose,  which  are  pigments  put 
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on  the  surface  of  paper,  whilst  mine  penetrates  the  paper  itself 
through  and  through,  and  the  writing  becomes  nearly  white.  The 
least  attempt  to  tamper  with  the  Ink  or  Paper  is  instantly  detected 
by  a dark  stain  in  the  paper,  which  can  never  be  removed. 

Under  these  circumstances,  I have  the  utmost  confidence  in  your 
offering  the  use  of  my  Patent  to  Bankers,  as  affording  the  most 
perfect  security,  and  entirely  superseding  the  necessity  of  advising 
Letters  of  Credit,  and  the  consequent  expense  of  postages  and 
writing. 

I am,  Gentlemen, 

Your  obedient  Servant, 


Sir  W.  & A.  K.  Johnston, 

Engravers  to  the  Queen, 

Edinburgh. 

CERTIFICATES. 

24,  Brown  Square,  Edinburgh, 
June  12th,  1852. 

I have  carefully  examined,  during  the  last  month,  the  Process,  patented  by 
Mr.  H.  C.  Baildon,  for  Preventing  Forgery,  and  have  endeavoured,  but  without 
success,  to  defeat  his  contrivances  for  rendering  the  alteration  of  Letters  of  Credit, 
Bank  Cheques,  and  similar  documents,  impossible.  Mr.  Baildon’s  plan  for  guarding 
manuscripts  against  fraudulent  alterations,  implies  tliree  devices : — 

1.  The  employment  of  paper  possessing  a compound  colour,  such  as  green  (blue  and 

yellow),  or  purple  (blue  and  red.) 

2.  The  employment  of  an  Ink  which  produces  white  characters  on  the  coloured 

paper. 

3.  The  employment  of  ordinary  Black  Writing  Ink. 

A Bank  Cheque  on  which  the  Inks  in  question  have  been  used  on  a coloured  ground 
such  as  described,  will  betray,  by  the  change  in  tint  of  the  inks  and  of  the  paper,  any 
attempt  to  tamper  with  it,  and  a complete  Forgery  of  the  entire  document  will  be  more 
easily  effected  than  a reproduction  of  the  tint  of  the  paper  and  of  the  colours  of  the 
inks.  I have  endeavoured,  by  the  use  of  a great  number  of  chemical  re-agents,  to  alter 
a Cheque  without  making  the  alteration  visible,  but  I have  not  been  successful,  nor 
can  I suggest  a process  by  which  the  successful  alteration  could  be  effected. 

GEORGE  WILSON,  M.D., 

Lecturer  on  Chemistry. 
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20,  Southampton  Buildings,  Chancehy  Lane, 

London,  June  8th,  1852. 

Mr.  Henry  C.  Baildon, 

Edinburgh. 

^ have  made  a variety  of  experiments  on  the  samples  which  you  gave  me  of 
green  and  purple  safety  paper,  written  upon  with  your  Patent  Ink  or  Writing  Fluid, 
and  have  not  succeeded  in  obliterating  the  writing  without  leaving  very  evident  stains 
upon  the  papei . I find  that  in  attempting  to  restore  the  colour  of  a green  or  purple 
paper,  a blue  stain  is  generally  produced,  which  spreads  round  the  place  to  which  the 
solution  is  applied,  and  completely  destroys  all  chance  of  employing  the  document  for 
fraudulent  pui poses.  I his  appears  to  be  owing  to  the  fact  of  the  green  or  purple 
colour  being  a compound  colour,  and  apparently  consisting  of  a vegetable  yellow  or 
red  and  a mineral  blue  mixed  together;  so  that  solutions  which  restore  the  one  destroy 
the  other. 


I do  not  think  it  is  possible  to  restore  the  colour  of  these  bright  green  or  purple 
papers  so  as  to  escape  detection,  and  therefore  nothing  can  be  taken  away  from  the 
writing  on  such  paper.  Of  course  additions  may  be  made  with  the  proper  Ink  or 
Writing  Fluid,  otherwise  the  paper  could  not  be  used;  but  by  the  plan  you  adopt,  of 
writing  the  amount  in  words  across  the  document  with  your  Patent  Ink,  which  acts 
not  only  on  the  paper,  but  also  on  the  Common  Ink  which  it  crosses,  it  appears  to  me 
that  you  effectually  prevent  the  falsification  of  the  document. 

I have  only  spoken  above  of  chemical  means  of  obliterating  the  writing,  or,  in  other 
words,  restoring  the  colour  of  the  paper.  The  peculiar  nature  of  your  invention 
effectually  prevents  the  possibility  of  scratching  out , for  the  Ink  penetrates  the  paper, 
and  discharges  and  destroys  the  colour,  in  place  of  being  merely  a pigment  laid  upon 
the  surface,  as  is  the  case  with  common  Ink,  which  can  consequently  be  removed  by 
scratching  with  a knife. 

I have  also  attempted  to  lay  a pigment  of  the  colour  of  the  paper  over  the  writing, 
but,  from  the  chemical  nature  of  the  Ink,  the  pigment  was  altered  or  destroyed,  so  that 
the  attempt  was  entirely  without  success.  Even  if  the  paper  were  free  from  the  Ink, 
[apart  from  the  difficulty  just  named,  arising  from  its  chemical  nature,]  it  would  be 
■very  difficult,  if  not  impracticable,  to  lay  colour  over  the  writing  so  as  to  obliterate  it, 
without  leaving  very  perceptible  traces  of  the  operation. 

It  is  theiefore  my  opinion,  that  the  compound  coloured  papers,  written  upon  in  the 
way  proposed  with  your  Patent  Ink  and  Common  Ink,  afford  complete  protection 
against  fraudulent  alteration. 


I remain,  your  obedient  servant, 

CHARLES  COWPER, 

Chemist. 
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DIRECTIONS. 


Common  Black  Ink  should  be  used  in  the  body  of  the  draft  in  the 
usual  way. 

The  Patent  Ink  is  used  in  the  ordinary  way,  with  a clean  steel 
pen,  and  the  writing,  although  faint  at  first,  immediately  becomes  a 
permanent  white. 

The  writing,  both  with  the  Black  and  Patent  Ink,  should  always 
be  large  and  continuous , so  as  to  leave  no  space  for  the  insertion  of  a 
word,  letter,  or  figure,  thus — 


and  in  figures  thus — 


The  amount  should  be  written  on  one  line , with  the  Patent  Ink, 
across  the  Draft. 

The  Ink  is  the  better  for  being  kept  corked  when  not  in  use,  to 
preserve  it  clean. 


|3rice  of  Drafts : 

25.?.  per  1000  copies,  including  plate,  if  10,000  taken  at  a time. 


W.  & A.  K.  JOHNSTON, 

4,  ST.  ANDREW’S  SQUARE,  EDINBURGH. 
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Water  Colour  Security  Cheques; 
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APPEL'S  PROCESS 


OF 

ANASTATIC  PRINTING, 

AND  THE 

Anti- Acid  & Anti- Anastatic  Paper, 

INVENTED  AND  PATENTED  BY 

MESSES.  GLYNN  AND  APPEL. 


>♦» 

For  this  portion  of  our  subject  we  have  been  partly  indebted  to  the 
Chemical  Record , and  to  a paper  read  before  the  British  Association 
at  Belfast,  in  September,  1852,  as  well  as  to  Mr.  Appel  himself. 

“ Most  of  our  readers  have  heard  the  expression  Anastatic  printing 
we  doubt  not ; but  many,  probably,  are  still  unaware  of  its  exact 
nature,  the  uses  to  which  it  can  be  applied,  and  the  abuses  which, 
in  unscrupulous  hands,  it  can  be  made  the  means  of  perpetrating. 
On  this  account  we  have  thought  it  desirable  to  give  a short  state- 
ment of  the  ingenious  process  itself ; and  also  of  the  means  devised 
by  Messrs.  Glynn  and  Appel  for  rendering  inoperative  the  knavery 
to  which  the  Anastatic  process  might  be  applied.  The  term  Anastatic 
means  a raising  up,  and  very  significantly  does  the  term  express  the 
result. 

“ Commencing  with  the  simplest  best  knowm  fact  in  connexion 
with  this  process,  let  us  call  to  the  reader’s  mind  a result  which  he 
has  often  witnessed,  no  doubt  often  regretted,  little  imagining  it 
would  become  the  basis,  in  efficient  hands,  of  an  ingenious  philosophic 
discovery.  ¥e  advert  to  what  is  termed  ‘setting  off’  by  print  or 
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writing.  That  is  to  say,  a printed  page  being  firmly  pressed  against 
a blank  page  of  paper,  the  clean  leaf  is  impressed  with  the  mark  of 
every  letter.  This  is  the  foundation  on  which  the  Anastatic  process 
rests. 

“ The  print,  of  which  an  Anastatic  copy  is  required,  is  first 
moistened  with  very  dilute  nitric  acid,  and,  by  means  of  pressure 
between  folds  of  bibulous  paper,  all  superabundance  of  acid  is 
removed.  Subjected  to  these  conditions,  the  reader  will  be  at  no 
loss  to  understand  that  the  nitric  acid,  being  an  aqueous  solution, 
will  not  have  attached  itself  to  the  ink  marks,  for  the  reason  that 
printers’  ink  is  an  oily  fluid ; and  now,  if  the  paper  thus  prepared 
be  laid  flat  on  a sheet  of  zinc,  and  pressure  applied,  two  results  will 
follow.  In  the  first  place,  the  printed  portion  will  leave  a ‘ set-off,’ 
or  impression,  on  the  zinc ; in  the  second  place,  the  nitric  acid 
attached  to  the  non-printed  parts  of  the  paper  will  corrode  the 
zinc,  converting  the  whole  block,  in  fact,  into  a very  shallow 
stereotype. 

“ The  next  stage  of  the  operation  consists  in  smearing  the  whole 
zinc  plate  with  a very  thin  layer  of  gum  water,  which,  again,  it  is 
evident,  will  not  stick  to  the  printed  or  oily  parts,  but  will  attach 
itself  to  every  other  portion  of  the  plate.  A charge  of  printers’ 
ink  is  now  applied,  and  this,  in  its  turn,  only  attaches  itself 
to  the  impression  already  existing.  The  final  process  consists  in 
pouring  on  a solution  of  phosphorous  acid,  which  not  only  corrodes 
the  zinc  whereon  no  ink  marks  exist,  but  also  produces  a surface  to 
which  printers’  ink  will  not  attach.  The  process  is  now  complete ; 
and  from  such  a prepared  zinc  plate  any  number  of  impressions  may 
be  struck  off. 

“ To  be  in  accordance  with  the  facts  already  mentioned,  the 
Anastatic  process  should  only  be  applicable  to  the  copying  of  im- 
pressions made  with  printers’  ink ; other  inks,  however,  may  bo 
adapted  to  the  operation;  and  hence,  without  some  safeguard,  the 
dishonest  practices  to  which  the  Anastatic  process  might  be  applied 
would  be  numerous.” 

Until  the  discovery  of  this  method  of  printing,  the  chief  protec- 
tion afforded  to  Bankers  consisted  in  the  intricacy  of  the  design,  or 
elaborate  beauty  of  the  engraving  on  their  notes  and  cheques; 
inasmuch  as,  in  order  to  be  a successful  forger,  it  was  necessary  for 
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a man  either  to  be  himself  a skilful  engraver,  or  to  employ  some  one 
else  to  engrave  for  him ; and  this  circumstance  has  generally  led  to 
the  detection  of  forgery.  But,  to  make  assurance  doubly  sure, 
many  Bankers  (and  the  government  in  postage  stamps)  have  adopted 
what  is  called  white-line  engraving,  which  is  effected  by  exceedingly 
expensive  machinery,  and  quite  beyond  the  power  of  the  common 
forger.  But,  unfortunately,  by  the  Anastatic  process,  (however 
valuable  it  may  be  for  legitimate  purposes)  forgery  has  become 
inexpressibly  simple,  and  its  detection  infinitely  more  difficult. 
Mr.  Appel  states  that  by  it  any  number — thousands  upon  thousands 
— of  reproductions  of  any  printed  document  may  be  obtained,  each  of 
which  is  a perfect  fac-simile  of  the  original,  no  matter  how  elaborate 
the  engraving  may  be,  or  how  intricate  its  design. 

Since  the  Great  Exhibition,  (at  which  its  inventor  was  rewarded 
by  a prize  medal,)  Anastatic  Printing  has  become  more  generally 
known,  and  appears  likely,  from  its  cheapness  and  certainty, 
altogether  to  supersede  lithography.  Improvements  on  it  have  been 
recently  patented,  by  which  fac-similes  of  prints,  many  hundred 
years  old,  can  be  obtained,  and  Mr.  Appel  has  recently  discovered  a 
plan  for  transferring  the  fugitive  inks,  which  disappear  entirely 
upon  the  application  of  acid,  so  that  not  a trace  remains  perceptible 
even  by  the  strongest  magnifying  glass.  These  inks  have  hitherto 
been  deemed  quite  safe.  The  East  of  England  Bank  cheque,  Ho.  1 3,  E., 
at  the  end  of  this  prospectus,  is  a good  specimen  of  Batho’s 
water-colour  security,  which  is,  perhaps,  the  best  kind  extant ; but 
Mr.  Appel  has  succeeded  in  producing  a tolerable  copy,  Ho.  13,  E. 
Whilst  it  is  not  probable  that  such  an  imitation  would  be  paid  at 
the  counter,  it  is  quite  possible  that  it  might  pass  from  one  hand  to 
another,  amongst  country  people,  on  a busy  market  day,  without  ex- 
citing suspicion ; as  it  is  not  an  uncommon  thing  for  a Bank  to  have 
several  classes  of  cheques  in  use  at  the  same  time,  frequently  of 
different  colours. 

Copies  of  some  Hotes  and  Cheques  may  be  taken  so  as  to  defy 
scrutiny;  in  fact,  Bankers  themselves  have  been  mistaken  when 
examining  Hotes  and  Cheques  forged  by  this  process.  Within 
the  last  few  months,  two  London  Banking  Houses  have  been  forged 
upon,  and,  unfortunately,  the  Anastatic  swindler  has  escaped 
detection. 
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The  exceedingly  neat  and  well  executed  cheque  used  by  the 
Bank  of  England,  would  appear,  on  account  of  its  simplicity,  to  be 
peculiarly  exposed  to  danger  from  Anastatic  fraud. 

By  desire  of  a Committee  of  the  House  of  Commons  last  year, 
some  postage  stamps  were  reproduced  by  the  Anastatic  process  with 
such  fidelity,  that  they  were  passed  as  genuine  through  the  General 
Post  Office,  and  each  member  of  the  committee  received  an  envelope 
which  had  been  franked  by  this  fictitious  stamp. 

Suffice  it  to  say,  therefore,  that  any  one  who  understands  litho- 
graphic printing,  with  the  aid  of  a zinc  plate,  a little  nitric  acid,  and 
a press,  can  produce  fac- similes  so  as  to  deceive  any  casual  observer, 
and  if  carefully  done,  to  pass  the  scrutiny  of  the  most  suspicious. 

“ It  is  with  the  view  of  removing  this  danger  in  which  the  public 
stands,  that  Messrs.  Glynn  and  Appel  have  devised  their  paper  for 
the  prevention  of  forgeries  by  means  of  Anastatic  copying.  The 
theory  on  which  the  action  of  this  paper  depends  is  very  beautiful, 
and  so  simple  that  a mere  novice  in  chemistry  will  easily  understand 
it.  By  way  of  introduction,  let  us  mention  the  quality  possessed  by 
certain  copper  salts  of  depositing  metallic  copper  when  brought  into 
contact  with  metallic  zinc.  Into  their  paper,  then,  Messrs.  Glynn  and 
Appel  introduce,  whilst  the  paper  is  yet  in  the  state  of  pulp,  some 
phosphate  of  copper ; they  also  add  a small  portion  of  a peculiar  oily 
and  non-drying  soap.” 

The  result  of  the  copper  being  introduced  is,  that  if  a forger 
should  attempt  to  obtain  a copy  of  a note  or  cheque  printed  on  this 
paper ; on  his  wetting  it  with  dilute  acid  for  that  purpose,  and  sub- 
jecting it  to  pressure  on  a zinc  plate,  a film  of  metallic  copper  is 
immediately  deposited  between  the  cheque  and  the  zinc,  not  only 
preventing  the  possibility  of  a transfer  being  obtained,  but  cementing 
the  paper  so  firmly  to  the  zinc,  that  it  can  only  be  separated  by 
being  destroyed.  Thus  the  forger  would  be  punished  by  the  loss  of 
his  note  or  cheque,  the  banker,  in  the  former  case  enriched,  and  the 
public  protected  from  fraud  and  imposition. 

It  perhaps  may  be  objected,  that  a scientific  chemist  could  dis- 
charge the  copper  from  the  paper,  and  having  done  so,  obtain  a 
transfer;  but  here  the  peculiar  soap  above-mentioned  comes  into 
operation,  as  it  is  impossible  to  “charge  up”  the  zinc  plate;  the 
whole  of  it,  owing  to  the  oily  nature  of  the  soap  with  which  it  has 
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come  in  contact,  accepting  the  ink  and  becoming  a confused  and 
indistinct  black  mass.  On  the  other  hand,  should  he  endeavour  to 
get  rid  of  the  soap  also,  the  very  means  he  adopts  must  necessarily 
extract,  along  with  the  soap,  all  the  oily  character  from  the  ink  of 
the  printed  impression,  leaving  it  an  impalpable  powder  on  the 
surface,  which  at  once  disappears  when  acid  is  applied  for  the 
purpose  of  getting  a transfer.  Besides  which,  the  paper  itself 
having  undergone  all  these  chemical  analyses,  must  be  almost 
entirely  disintegrated  and  restored  to  its  original  pulp — a circum- 
stance fatal  to  the  sharpness  of  the  outline  of  the  engraving. 

In  short,  it  appears  as  impossible  for  the  man  of  science  as  the 
unlettered  forger  to  obtain  a transfer  from  this  paper. 

It  also  possesses  the  advantage  and  security  of  the  chemical 
papers  now  in  use,  to  prevent  alteration,  erasure,  or  substitution  of 
a different  letter  or  figure  by  means  of  the  assistance  which  acid 
applications  afford,  as  the  colour  cannot  be  restored  to  the  spot 
where  it  has  been  so  destroyed. 

This  paper  is  valuable  for  Bank  Notes,  Cheques,  Bills  of  Exchange, 
Scrip  and  Share  Certificates,  Bonds,  Transfers,  Stamps,  and  for 
every  kind  of  paper  securities. 


Mr.  T.  H.  Saunders,  Dartford,  Kent,  and  Mr.  Chas.  Venables,  Jun., 
Cliefden  Paper  Works,  Maidenhead,  have  been  appointed  manufac- 
turers. 

Application  to  be  made  to  Mr.  T.  H.  Saunders,  Maidstone  Wharf, 
Queenhithe,  London,  or  to  Messrs.  Venables,  Wilson,  and  Tyler, 
17,  Queenhithe,  London. 

To  show  the  perfection  of  the  Anastatic  process,  and  also  its  total 
defeat  by  the  patent  paper,  three  phases  of  a promissory  note  are 
here  given : — 

No.  1 is  the  original  note. 

No.  2.  The  original  note  copied  by  the  Anastatic  process. 

No.  3.  Appearance  of  the  same  (written  on  Glynn  and  Appel’s 
paper,)  after  an  attempt  to  copy  it  by  the  Anastatic 
process. 
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Certificate  given  by  J.  E.  D.  Dodgers,  Esq.,  M.B.C.S.E.,  Lecturer  on 
Chemistry  at  St.  George's  School  of  Medicine,  Sfc. 


From  an  extensive  series. of  experiments  upon  Glynn  & Appel’s  Patent  Paper, 
made  by  the  Patentees  themselves  in  my  presence,  and  from  another  instituted  by 
myself,  I have  arrived  at  the  following  conclusion  :• — 

That  the  presence  of  the  copper  prevents  the  possibility  of  making  a transfer  by  the 
Anastatic  process,  and  causes  the  destruction  of  the  documents  attempted  to  he 
transferred. 

That  the  presence  of  their  peculiar  soap  alone  prevents  any  transfer  that  can  he 
printed  from. 

That  the  presence  of  the  copper  and  soap  exerts  no  injurious  agency  upon  the  paper. 
That  any  attempt  to  remove  the  copper  from  the  paper,  would  be  attended  by  such  a 
change  in  its  appearance,  as  would  be  infallibly  detected ; at  the  same  time,  no  transfer 
could  be  obtained  possessing  the  slightest  approach  to  the  sharpness  of  the  original. 

That  the  means  capable  of  removing  the  fatty  soap  would  also  remove  the  greasy 
portion  of  the  ink,  which  would  necessarily  exclude  the  possibility  of  making  a 
transfer.  Hence,  the  presence  of  the  copper  and  grease  together,  prevents  all  chance 
of  Anastatic  forgery. 

Finally,  I am  of  opinion  that  the  means  devised  hy  Messrs.  Glynn  and  Appel 
to  prevent  forgery  are  most  complete,  and  that  their  paper  is  incomparably  superior  to 
any  other  as  yet  known ; for,  although  many  papers  have  been  invented  which  would 
at  once  indicate  the  slightest  attempt  to  tamper  with  what  is  written  upon  them ; still, 
if  Bank  Notes  or  Cheques  were  printed  upon  such  paper,  plates  could  he  obtained  from 
them  by  the  Anastatic  process,  from  which  thousands  of  fac-similes  could  he  printed, 
although  the  original  would  he  spoiled  in  appearance  and  no  longer  negotiable— a 
matter  of  no  consequence,  as  the  forgeries  could  not  be  distinguished  from  the  original. 
This  is  impossible  with  Messrs.  Glynn  and  Appel’s  Paper,  for  while  it  indicates 
all  attempts  to  tamper  with  it,  no  Anastatic  plate  can  be  obtained  from  anything  that  is 
printed  upon  it,  and  this  affords  complete  protection  from  forgery. 

(Signed)  J.  E.  D.  RODGERS. 

Laboratory,  August  12th,  1852. 


The  late  Dr.  Pereira,  E.B.S.,  expressed  his  unqualified  approval 
of  this  paper,  and  his  admiration  of  the  ingenuity  and  simplicity  of 
the  invention. 

It  will  be  observed  from  the  watermark,  that  the  annexed  copper- 
plate cheques,  13  13,  13  C,  13  D,  are  printed  upon  the  patent  paper, 
which  is  said  to  add  very  little  to  the  expense.  Estimates  of  cost 
may  he  obtained  upon  application  to  the  engravers. 
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INSECURITY  OF  PLAIN  LITHOGRAPHIC  OR  TYPE 
PRINTED  CHEQUES  FROM  THEIR  FACILITY  OF 
TRANSFER,  AND  THE  EXCELLENCE  OF  THE 
COPIES  THEREBY  OBTAINED. 

' V W '/WWV  WVWWWVWVWV  v/vw>/w\/v\/v  ww  vwo 

MESSRS.  PERKINS  AND  CO.’S 

PATENT  “PACIITG-,” 

FOR  THE 

PREVENTION  OF  ANASTATIC  & PHOTOGRAPHIC  FORGERY. 

'OC  'CsJXC»'vO^>-' 

Lithography  is  very  easily  reproduced  by  the  anastatic  method, 
and  with  good  effect,  as  is  shown  by  the  three  Railway,  Minins- 
and  Dock  Company  cheques,  with  copies,  Nos.  13  G to  13  M. 
It  is  intended  that  these  be  followed  by  No.  13  N,  13  O,  and  13  R, 
being  copies  of  Perkins  and  Co/s  Note  and  Back  plates,  Nos.  3, 
4,  5.  Mi.  Appel,  however,  from  severe  illness,  being  prevented 
from  attending  to  the  matter  himself,  the  copies  already  taken 
have  turned  out  a failure.  If  time  permits,  a second  set  will  be 
prepared. 

It  must,  however,  be  fully  understood  that  these  copies  are 
taken  from  Notes  which  have  not  been  « faced”  upon  Messrs. 
Perkins  & Co/s  new  Patent  process,  as  shewn  at  No.  3,  A.  This 
facing  is  printed  in  coloured  transparent  ink,  which,  wdiilst  it 
does  not  injure  the  engraving,  is  said  to  be  an  infallible  protec- 
tion against  photographic  and  anastatic  forgery,  at  the  same 
time  rendering  the  ordinary  method  by  re-engraving  still  more 
difficult.  When  this  plan  of  facing  is  adopted,  the  back  plate 
may  be  deemed  unnecessary,  and  this  being  dispensed  with,  the 
charge  for  notes  would  not  be  increased. 
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BATHO  & Co.,  14,  Sherborne  Lane,  London. 
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_ ii'ave  beau*  taken  cm  t vanot  times  >r 

Chubb  has  collected  a list  of  English  patents  granted  between 
years  1774  and  J849,  and  they  amount  -to  ighty-four  in 
iber.  It  would  be  useless  to  give  an  analysis  of  ;h« paten 
e,  with  the  exception  of  Bramah’s,  Barron's,  Chubb \ a d a 
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IIOBBS  & CO.’S 


Patent  American  Lock. 


(From  the  Cyclopaedia  of  Useful  Arts.) 

The  patents  which  have  been  taken  out  at  various  times  for 
real  or  pretended  improvements  in  locks  are  very  numerous. 
Mr.  Chubb  has  collected  a list  of  English  patents  granted  between 
the  years  1774  and  1849,  and  they  amount  to  eighty-four  in 
number.  It  would  be  useless  to  give  an  analysis  of  these  patents, 
since,  with  the  exception  of  Bramah’s,  Barron’s,  Chubbs,  and  a 
few  others,  they  mostly  consist  of  variations  in  the  form  and 
arrangement  of  the  tumblers,  slides,  &c.,  and  in  very  many  cases 
without  any  apparent  reason. 

The  collection  of  locks  now  in  the  possession  of  Mr.  Hobbs, 
exhibited  by  Mr.  C.  Aubin,  of  Wolverhampton,  attracted  little  or 
no  attention  during  the  Exhibition,  and  it  is  not  even  alluded  to 
in  the  Jury  Reports,  and  yet  this  collection  may  fairly  be 
pronounced  as  of  first-rate  value,  of  great  historical  interest,  and 
showing  in  the  arrangement  considerable  mechanical  skill.  It  is 
entered  in  the  Illustrated  Catalogue  thus:  ‘Specimens  to  illustrate 
the  rise  and  progress  of  the  art  of  making  locks,  containing 
forty-four  different  movements,  by  the  most  celebrated  inventors 
in  the  lock  trade.’  The  specimens  are  arranged  round  a central 
axis,  upon  a series  of  circular  disks  like  a dumb  waiter  ; and  the 
axis  is  terminated  at  the  top  with  a Bramah  lock  and  key.  The 
whole  series  is  so  connected,  that,  on  turning  the  key  at  the  top, 
the  bolts  of  all  the  locks  are  shot  or  unshot  at  pleasure. 

Although  the  Bramah  lock  differs  completely  in  form  from 
the  tumbler  lock,  its  principle  of  action  is  precisely  the  same.  In 
the  tumbler  lock  there  are  a series  of  spring  latches  or  tumblers, 
each  of  which  has  to  be  raised  to  a certain  position,  to  allow  a pin 
or  stump  fixed  to  the  bolt  to  pass.  In  the  Bramah  lock  there  are 
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a series  of  slides,  each  of  which  has  to  be  pressed  down  to  a 
certain  position  so  as  to  pass  the  locking  plate  before  the  bolt  can 
be  moved. 

The  question,  whether  such  locks  can  be  picked,  was  discussed 
with  great  zeal  and  earnestness  during  the  Great  Exhibition,  when 
Mr.  Hobbs,  an  American  mechanician,  accepted  the  challenge 
which  had  stood  so  many  years  in  Mr.  Bramah’s  shop  window. 
The  following  is  the  Report  of  the  Committee  appointed  to  see 
fair  play  between  the  parties.  It  is  dated  the  2nd  of  September, 
1851:— 

“Whereas,  for  many  years  past  a padlock  has  been  exhibited  in  the  window  of 
Messrs.  Bramah’s  shop,  in  Piccadilly,  to  which  was  appended  a label,  with  these 
words : — ‘ The  artist  wno  can  make  an  instrument  that  will  pick  or  open  this  lock, 
will  receive  two  hundred  guineas  the  moment  it  is  produced;’  and  Mr.  Hobbs,  of 
America,  having  obtained  permission  from  the  Messrs.  Bramah  to  make  a trial  of  his 
skill  in  opening  the  said  lock,  Messrs.  Bramah  and  Mr.  Hobbs  severally  agreed  that 
Mr.  Geo.  Bennie,  F.B.S.,  London,  and  Professor  Cowper,  of  King’s  College,  London, 
and  Dr.  Black,  of  Kentucky,  should  be  the  arbitrators  between  the  said  parties ; that 
the  trial  should  be  conducted  according  to  the  rules  laid  down  by  the  arbitrators,  and 
the  award  of  two  hundred  guineas  decided  by  them  on  undertaking  that  they  should 
see  fair  play  between  the  parties.  On  the  23rd  of  July,  it  was  agreed  that  the  lock 
should  be  enclosed  in  a block  of  wood,  and  screwed  to  a door,  and  the  screws  sealed, 
the  key-hole  and  hasp  only  being  accessible  to  Mr.  Hobbs ; and  when  he  was  not 
operating,  the  key-hole  to  be  covered  with  a band  of  iron,  and  sealed  by  Mr.  Hobbs  ; 
that  no  other  person  should  have  access  to  the  key-hole.  The  key  was  also  sealed  up, 
and  not  to  be  used  till  Mr  Hobbs  had  finished  his  operations.  If  Mr.  Hobbs  succeeded 
in  picking  or  opening  the  lock,  the  key  was  to  be  tried,  and  if  it  locked  and  unlocked 
the  padlock,  it  should  be  considered  a proof  that  Mr.  Hobbs  had  not  injured  the  lock, 
but  picked  and  opened  it,  and  was  entitled  to  the  two  hundred  guineas.  On  the  same 
day,  July  the  23rd,  Messrs.  Bramah  gave  notice  to  Mr.  Hobbs  that  the  lock  was 
ready  for  his  operations.  On  July  the  24th,  Mr.  Hobbs  commenced  his  operations  ; 
and  on  August  the  23rd,  Mr.  Hobbs  exhibited  the  lock  open  to  Dr.  Black  and 
Professor  Cowper,  Mr.  Bennie  being  out  of  town ; Dr.  Black  and  Professor  Cowper 
then  called  in  Mr.  Edward  Bramah  and  Mr.  Bazalgette,  and  showed  them  the  lock 
open.  They  then  withdrew,  and  Mr.  Hobbs  locked  and  unlocked  the  padlock  in  the 
presence  of  Dr.  Black  and  Professor  Cowper.  Between  July  24th  and  August  23rd, 
Mr.  Hobbs’  operations  were  for  a time  suspended,  so  that  the  number  of  days  occupied 
by  him  were  sixteen,  and  the  number  of  hours  spent  by  him  in  the  room  with  the  lock 
was  fifty-one.  On  Friday,  August  29th,  Mr.  Hobbs  again  locked  and  unlocked  the 
padlock  in  the  presence  of  Mr.  George  Bennie,  Professor  Cowper,  Dr.  Black, 
Mr.  Edward  Bramah,  Mr.  Bazalgette,  and  Mr.  Abraliart.  On  Saturday,  August  30th, 
the  key  was  tried,  and  the  padlock  was  locked  and  unlocked  with  the  key  by 
Professor  Cowper,  Mr.  Bennie,  and  Mr.  Gilbertson,  thus  proving  that  Mr.  Hobbs 
had  fairly  opened  the  lock  without  injuring  it.  Mr.  Hobbs  then  formally  produced 
the  instruments  with  which  he  had  opened  the  lock.  We  are,  therefore,  unanimously 
of  opinion  that  Messrs.  Bramah  have  given  Mr.  Hobbs  a fair  opportunity  of  trying  his 
skill,  and  that  Mr.  Hobbs  has  fairly  picked  or  opened  the  lock,  and  we  award  that 
Messrs.  Bramah  and  Co.  do  now  pay  to  Mr.  Hobbs  the  two  hundred  guineas.” 
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Messrs.  Bramah  complied  with  this  decision,  but  they  objected 
to  it  on  the  ground  that  their  challenge  required  that  an  instrument , 
i.e.  only  o?ie  instrument,  should  be  used  in  picking  or  opening  their 
lock  ; whereas  Mr.  Hobbs  used  three  instruments,  viz.,  a fork  for 
pressing  down  the  disc,  a bit  of  steel  for  turning  the  cylinder,  and 
a small  stiletto  for  adjusting  the  slides.  Whatever  merit  there 
may  be  in  this  objection,  it  does  not  affect  the  question  as  to  the 
violability  of  all  locks  constructed  with  slides  or  tumblers  known 
and  in  common  use  in  this  country,  up  to  the  date  of  the  Great 
Exhibition,  when  the  United  States  Department  of  that  grand 
institution  may  be  said  to  have  introduced  a new  era  into  the  art 
of  lock-making  in  this  country.  We  are  not,  for  obvious  reasons, 
going  to  initiate  the  reader  into  the  art  of  picking  lucks,  and  we 
are  inclined  to  agree  with  the  Report  of  the  Jury,  Class  XXII,  in 
doubting  ‘ whether  the  circumstance  that  a lock  has  been  picked 
under  conditions  which  ordinarily  could  scarcely  ever,  if  at  all,  be 
obtained,  can  be  assumed  as  a test  of  its  insecurity.’  But,  on 
the  other  hand,  it  is  fair  to  add,  that,  after  a long  and  careful 
investigation  of  the  merits  of  a vast  number  of  locks,  we  are 
strongly  inclined  to  agree  with  the  position  assumed  by  Mr.  Hobbs, 

4 that  wherever  the  parts  of  a lock  which  come  in  contact  with  the 
key,  are  affected  by  any  pressure  applied  to  the  bolt,  that  lock  can 
be  picked.’  The  time  in  which  this  can  be  done  will  evidently 
depend  on  the  skill  and  experience  of  the  operator.  To  illustrate 
this  principle  would  be  to  explain  how  to  pick  most  of  the  locks  in 
ordinary  use,  which  it  may  be  prudent  not  to  do.  That  lock- 
makers  have  tacitly  admitted  the  truth  of  this  proposition,  is 
evident  from  the  introduction  of  false  notches,  wards,  rings,  and 
curtains,  in  and  about  the  key-holes.  If  the  above  proposition  be 
true,  it  is  evident  that,  in  constructing  a lock  which  shall  not  be 
capable  of  being  picked,  an  entirely  different  principle  must  be 
adopted.  This  has  been  done,  and  we  now  proceed  to  explain  the 
construction  of  a cheap  lock  patented  and  manufactured  by 
Mr.  Hobbs,  which  we  believe,  in  the  present  state  of  the  art  of 
lock-picking,  cannot  be  picked. 

This  lock,  in  its  general  appearance,  resembles  the  usual 
tumbler  locks:  it  has  the  same  form  of  key  and  the  same  moveable 
parts,  the  only  addition  being  attached  to  the  tumbler  stump , which 
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addition  works  under  the  bolt  of  the  lock.  Fig.  1370  represents  the 
mechanism  of  this  lock  ; b h is  the  bolt ; 1 1 the  tumblers,  with  the 
usual  slots  or  gatings,  through  which  a tumbler  stump , s,  must 


Fig.  1370,  HOBBS’  PROTECTOR  LOCK. 

necessarily  pass  when  the  bolt  is  being  locked  or  unlocked.  In  all 
other  locks  this  stump  is  riveted  into  the  bolt,  consequently  any 
pressure  being  applied,  or  an  attempt  made  to  withdraw  the  bolt, 
brings  the  stump  against  the  face  of  the  tumblers,  causing  them  to 
bind,  by  which  means  the  gatings  are  easily  found.  In  this  lock,  on 
the  contrary,  the  stump  s is  riveted  into  a piece  shown  detached  in 
Fig.  1371  ; the  hole,  h,  fitting  on  a centre  or  pin  in  a recess  formed 


Fig.  1371. 

at  the  back  of  the  bolt,  and  the  stump,  passing  through  a slot  in 
the  bolt,  stands  in  its  usual  position  ; and  there  is  a small  binding 
spring  to  prevent  the  piece  from  turning  of  itself.  When  the  key 
is  applied  to  the  lock,  and  the  tumblers  properly  adjusted,  the 
stump,  meeting  with  no  obstruction,  passes  through  the  gating  of 
the  tumbler  ; but  should  an  attempt  be  made  to  withdraw  the  bolt 
before  the  tumblers  are  all  properly  raised,  the  stump,  meeting 
with  the  slightest  resistance,  turns  the  piece  to  which  it  is  attached 
on  its  centre,  and  raises  the  portion  of  the  piece  p so  that  it  comes 
into  contact  with  a stud  riveted  into  the  case  of  the  lock,  thereby 
preventing  the  possibility  of  withdrawing  the  bolt  ; at  the  same 
time  releasing  the  tumblers  from  any  pressure,  so  that  it  is 
impossible  to  ascertain  their  proper  position,  d is  a dog,  or  lever, 
catching  into  the  top  of  the  bolt,  serving  as  an  additional  security 
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against  its  being  forced  back  ; k is  the  “drill-pin,”  on  which  the 
key,  Fig.  1372,  turns  ; r is  a piece  on  which  the  tumblers  rest. 


Fig.  1372. 


Although,  by  this  simple  addition,  and  without  adding  materially 
to  the  cost,  locks  are  rendered  perfectly  secure  against  picking,  or 
being  opened  by  any  instrument  except  the  true  key  or  its 
duplicates  ; yet,  as  with  all  other  locks  where  the  key  is  not 
susceptible  of  change,  any  person  having  had  the  key  in  his 
possession  may,  by  taking  an  impression,  become  master  of  the 
lock.  For  purposes  of  absolute  security  this  danger  is  effectually 
guarded  against  by  the  permutating  or  changeable  keg  locks  ; a 
notice  of  which  will  lead  us  into  some  details  respecting  the 
progress  of  lock-making  in  the  United  States  of  America. 

Twelve  or  thirteen  years  ago,  the  locksmiths  of  the  United 
States  of  America  did  not  doubt  the  security  of  the  best  locks, 
such  as  were  in  common  use  in  England.  They  believed  them  to 
be  proof  against  all  known  means  of  picking  or  of  forming  a false 
key,  by  any  knowledge  obtained  by  an  inspection  through  the  key- 
hole ; yet  it  was  thought  desirable  to  secure  them  against  the 
chance  of  the  true  key  being  copied,  and  thus  an  opening  effected. 
Accordingly,  Mr.  Andrews,  a mechanician  of  Perth  Amboy,  in 
the  State  of  New  Jersey,  endeavoured  to  construct  a lock  so  that 
the  party  using  it  could  change  its  form  at  pleasure.  His  lock  was 
similar  to  that  of  Chubb,  having  a series  of  tumblers  and  a 
detector  ; but  before  placing  the  lock  on  the  door,  the  purchaser 
could  arrange  the  tumblers  in  any  way  as  the  combination  suited 
his  convenience  ; the  key  being  made  with  a series  of  moveable 
bits,  which  could  be  arranged  in  a corresponding  combination  with 
the  tumblers.  In  order  to  make  a change  in  the  lock  without 
taking  it  from  the  door,  each  tumbler  was  so  constructed  that  in 
the  act  of  locking  it  could  be  raised  or  drawn  out  with  the  bolt. 
A series  of  rings  was  furnished  with  the  key,  corresponding  with 
the  thickness  of  the  moveable  bits  of  the  key  ; and  any  one,  or  as 
many  more  of  the  bits  could  be  removed  from  the  key,  and  rings 
substituted.  These  bits  being  removed,  and  the  rings  taking  their 
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place,  the  corresponding  tumblers  would  not  be  raised  by  the 
turning  of  the  key,  and  consequently  would  be  drawn  out  with  the 
bolt,  becoming  in  fact  a portion  of  the  bolt  itself.  Therefore, 
when  a bit  was  removed,  and  a ring  substituted,  so  much  of  the 
security  of  the  lock  was  lost  as  depended  on  the  tumbler  that  was 
not  raised  ; consequently,  a lock  having  twelve  tumblers  being 
locked  with  a key  with  alternate  bits  and  rings,  would  evidently 
become  a six-tumbler  lock  ; but  should  a tumbler  that  was  drawn 
out  with  the  bolt  be  raised  in  the  attempt  to  pick  or  unlock  it,  or 
should  any  one  of  the  acting  tumblers  be  raised  too  high,  the 
detector  would  be  thrown,  and  prevent  the  withdrawing  or  unlock- 
ing of  the  bolt  until  re-adjusted.  This  lock  was  in  great  repute 
in  the  United  States,  and  was  adopted  by  the  principle  banking 
establishments,  and  other  large  firms.  The  success  of  this  lock 
soon  brought  competitors  into  the  field. 

.The  most  successful  of  these  was  Mr.  Newell,  of  Broadway, 
New  York,  who  invented  the  Permutating  lock,  composed  of  a 
series  of  first  and  secondary  tumblers,  the  secondary  series  being 
opeiated  upon  by  the  first  series.  Through  the  secondary  series 
was  passed  a screw,  having  a clamp  overlapping  the  tumblers  on 
the  inside  of  the  lock,  each  tumbler  in  the  series  having  an 
elongated  slot  to  allow  the  screw  to  pass  through.  On  the  back  of 
the  lock  was  a small  round  key-hole,  in  which  the  head  of  the 
screw  rested,  forming  as  it  were  a receptacle  for  a small  secondary 
key  ; so  that  when  the  large  key  gave  the  necessary  form  to  the 
tumblers,  the  small  key  was  applied  and  operated  on  the  clamp 
screw,  clamping  and  holding  together  the  secondary  series,  and 
retaining  them  in  relative  heights  or  distances  imparted  to  them 
by  the  large  key  ; the  door  was  then  closed,  and  the  bolt  projected, 
and  the  first  series  of  tumblers  fell  again  to  their  original  position. 

1 he  objection  to  this  lock  is  the  necessity  for  a secondary  key; 
also,  that  should  the  clamp-screw  be  left  unrele&sed,  the  first  series 
of  tumblers  would  be  held  up  by  the  secondary  series,  and  an  exact 
impression  of  the  lengths  of  the  several  bits  of  the  key  could  be 
obtained  through  the  key-hole  while  the  lock  was  unlocked. 

i o obviate  the  necessity  for  a secondary  key,  Mr.  Newell 
made  a series  of  notches  on  one  of  the  secondary  tumblers, 
corresponding  in  distance  with  the  difference  in  the  lengths  of  the 
several  bits  of  the  key.  (See  T2  in  Figs.  1,  2,  of  the  steel 
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engraving.)  On  turning  the  key  each  bit  raises  its  plate  or 
tumbler,  so  that  some  one  of  the  notches  presents  itself  in  front  of 
the  tooth  t on  a clog  or  lever,  ll.  As  the  bolt  is  projected,  the  tooth 
being  pressed  into  the  several  notches,  the  secondary  series  are 
held  in  their  position  by  the  tooth  of  this  dog  or  lever,  as  shown 
in  Fig.  2 of  the  steel  engraving,  instead  of  needing  the  secondary 
key.  In  unlocking  the  lock  the  tooth  is  again  detached,  the 
tumblers  all  fall  into  their  original  position,  and  the  lock  again 
becomes  a blank,  as  in  Fig.  1.  These  valuable  additions  to  the 
detector  and  tumbler  lock  were  made  prior  to  the  year  1841,  but 
no  improvement  in  the  actual  safety  of  the  lock  against  picking 
had  been  hit  upon.  Mr.  Newell  found,  in  the  course  of  his  studies, 
that  it  was  quite  possible  to  pick  both  Andrews’  lock  and  his  own, 
and  that  with  a very  simple  instrument.  This  discovery  he 
candidly  made  known,  confessing  that  his  own  lock,  as  well  as  all 
others  based  on  the  tumbler  principle  as  then  arranged,  was 
insecure. 

To  contrive  a really  secure  lock  was,  therefore,  the  aim  of  his 
further  studies.  First,  a series  of  complicated  wards  were  added 
to  the  lock  ; but  these  proving  ineffectual,  the  notching  of  the 
abutting  parts  of  the  first  and  secondary  series  of  tumblers,  or  of 
the  stump  face,  and  the  ends  of  the  tumblers,  together  with  a 
revolving  curtain  closing  the  key-hole,  were  resorted  to.  Thus  if 
a pressure  were  put  upon  the  bolt,  the  tumblers  could  not  be  suc- 
cessively raised  by  the  picking  instrument  in  consequence  of  their 
being  held  fast  by  these  false  notches.  This  lock  was  considered 
effectual,  and  for  some  time  baffled  the  skill  of  the  country,  until 
an  engineer,  named  Pettis,  accepted  the  challenge,  and  won  the 
reward  of  five  hundred  dollars,  offered  by  Messrs.  Newell  and  Day 
to  any  one  who  should  pick  the  lock.  This  lock  was  shown  in  the 
United  States  Department  of  the  Great  Exhibition,  and  was  very 
remarkable  for  its  beautiful  workmanship. 

These  repeated  trials  had  proved  that  security  cannot  be 
attained  by  adding  difficulties,  therefore  Mr.  Newell  endeavoured 
to  construct  a lock  in  such  a manner  that  the  obstruction  to  the 
withdrawing  of  the  bolt  could  not  be  ascertained  through  the  key- 
hole In  his  Parautoptic1  lock  he  accordingly  retained  the  good 
points  of  the  former  locks,  and  sought  to  guard  against  their 

1 That  is,  covered  from  sight. 
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defects.  Fig.  1 of  the  steel  engraving  represents  the  lock  unlocked, 
with  the  cover  or  top-plate  removed,  also  the  auxiliary-tumbler  and 
the  detector-plate  are  removed.  Fig.  2 shows  it  locked,  with  the 
coyer  and  the  detector-plate  removed  and  the  auxiliary-tumbler 
in  its  place.  Fig.  1373  is  the  lock  with  the  cover  on,  showing  the 
detector-plate.  Fig.  3 of  the  steel  engraving  is  the  key  ; and 
Fig.  4 an  end  view  of  the  key,  showing  the  screw  by  which  the 
separate  bits  are  fixed  in  the  key.  Fig.  5 shows  the  six  bits  of  the 
key  detatched  ; and  Fig.  6 shows  the  same  key  as  Fig.  3,  but  hav- 
ing the  bits  arranged  in  a different  succession,  thus  forming  a 
different  key. 

b b,  in  I igs.  1 and  2,  is  the  bolt,  t1  are  the  first  series  of 
moveable  slides  or  tumblers  ; 5,  the  tumbler  springs ; t*,  the 
secondary  series  of  tumblers  ; and  t»,  the  third,  or  intermediate 
series  between  the  first  and  secondary  series  of  tumblers,  p p are 
the  separating  plates  between  the  first  series  of  tumblers,  s'  the 
springs  for  lifting  the  intermediate  slides  or  tumblers,  to  make 
them  follow  the  first  series  when  they  are  lifted  by  the  key.  On 
each  of  the  secondary  tumblers,  is  a series  of  notches,  corres- 
ponding in  distance  with  the  difference  in  the  lengths  of  the  move- 
able  bits  of  the  key  ; as  the  key  is  turned  in  the  lock  to  lock  it, 
each  bit  raises  its  tumbler,  so  that  some  one  of  these  notches  pre- 
sents itself  in  front  of  the  tooth  t on  the  dog  or  lever,  l l.  As  the 
bolt  b is  projected,  it  carries  with  it  the  secondary  tumblers  t2 
and  presses  the  tooth  t into  the  notches,  withdrawing  the  tongues  d 
ftom  between  the  jaws,  j j , of  the  intermediate  tumblers  t3,  and 
allowing  the  first  and  intermediate  tumblers  to  fall  to  their  original 
position  ; while  the  secondary  tumblers  t*  are  held  in  the  position 
given  to  them  by  the  key,  by  means  of  the  tooth  t being  pressed 
into  the  several  notches,  as  shown  in  Fig.  2.  Should  an  attempt 
be  made  to  unlock  the  bolt  with  any  but  the  true  key,  the  tongues 
r/ will  abut  against  the  jaws,  j j , preventing  the  bolt  from  being 
withdrawn  ; and  should  an  attempt  be  made  to  ascertain  which 
tumbler  binds  and  requires  to  be  moved,  the  secondary  tumbler  t2 
that  takes  the  pressure  (answering  the  same  purpose  as  the  move- 
able  stump  in  the  lock,  Fig.  1370)  being  behind  the  iron  wall,  1 1, 
which  is  fixed  completely  across  the  lock,  prevents  the  possibility 
of  its  being  reached  through  the  key-hole,  and  the  first  tumblers, 

t,  aie  quite  detached  at  the  time,  thereby  making  it  impossible  to 
8 


ascertain  the  position  of  the  parts  in  the  inner  chamber  behind  the 
the  wall  i i . The  portion  i i of  this  wall  is  fixed  to  the  back 
plate  of  the  lock,  and  the  portion  i'  to  the  cover,  k is  the  drill-pin, 
on  which  the  key  fits  ; and  c is  a revolving  ring,  or  curtain,  which 
turns  round  with  the  key,  and  prevents  the  possibility  of  inspecting 
the  interior  of  the  lock  through  the  key-hole  : and  should  this  ring 
be  turned  to  bring  the  opening  upwards,  the  detector-plate,  d,  (see 
Fig.  1373)  is  immediately  carried  over  the  key-hole  by  the  motion 
of  the  pin  j o'  upon  the  auxiliary  tumbler  t4,  which  is  lifted  by  the 
revolution  of  the  ring  c,  thereby  effectually  closing  the  opening  of 
the  key-hole.  As  an  additional  protection  the  bolt  is  held  from 
being  unlocked  by  the  stud  s bearing  against  the  plate  d : also  the 


Fig.  1373.  EXTERIOR  OF  THE  PARAUTOPTIC  LOCK. 


lever  1 1 holds  the  bolt  when  locked  until  it  is  released  by  the 
tail  of  the  detector-plate  d'  pressing  the  pin  p.  I'  is  a lever, 
holding  the  bolt  on  the  upper  side,  when  locked,  until  it  is  lifted 
by  the  tumblers  acting  on  the  pin  p . x x are  separating  plates 
between  the  intermediate  tumblers  t3  ; u u and  it  u are  the  studs 
for  preserving  the  parallel  motion  of  the  different  tumblers. 

The  most  remarkable  feature  of  this  lock  is,  that  it  changes 
itself  to  the  key,  so  that  in  whatever  way  the  moveable  bits  on  the 
key  are  arranged,  the  lock  answers  to  that  form  without  moving 
any  part  of  it  from  the  door.  The  purchaser  of  the  lock  can 
change  the  arrangement  of  the  key  at  pleasure.  By  altering  the 
numerical  position  of  the  bits  in  the  key,  the  lock,  in  fact,  alters 
itself  to  any  number  of  new  locks  equal  to  the  permutation  of  the 
number  of  bits  on  the  key.  If  a six-bit  key,  the  lock  can  be 
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changed  720  times  ; if  seven  bits,  5,040  times  ; if  eight  bits, 
40,320  times  ; if  nine  bits,  362,880  times  ; if  ten  bits,  3,628,800 
times ; and  if  twelve  bits,  479,001,600  times.  Two  extra  bits  are 
supplied  with  each  key,  which  add  very  much  to  the  number  of 
changes.  As  the  key  turns  round,  each  bit  raises  its  tumbler  to  a 
point  corresponding  with  its  length,  imparting  to  the  first  and 
second  series  the  exact  form  of  the  key.  The  secondary  series  of 
tumblers  being  carried  out  with  the  bolt,  and  the  tooth  on  the 
lever  being  pressed  into  the  several  notches  on  the  front  face  of  the 
secondary  series,  holds  them  in  the  position  given  them  by  the 
key,  while  the  other  portions  of  the  lock  fall  again  to  their  original 
position.  In  attempting  to  pick  the  lock,  should  a pressure  be  put 
on  the  bolt  to  ascertain  the  obstruction,  it  will  be  readily  seen  that 
it  will  be  brought  to  bear  on  the  third  or  intermediate  tumblers. 
To  prevent  the  possibility  of  reaching  these,  there  is  a wall  of 
metal  fixed  across  the  lock,  which  confines  the  operator  wholly  to 
the  key  chamber.  By  detaching  the  portion  of  the  tumbler  that 
takes  the  pressure  given  to  the  bolt  from  the  parts  that  can  be 
reached  through  the  key-hole,  leaving  that  portion  always  at 
libei ty,  the  possibility  of  ascertaining  what  is  wrong  is  cut  off*, 
thereby  throwing  the  whole  security  of  the  lock  into  a chamber 
beyond  a wall  of  metal,  which  is  wholly  inaccessible,  and  forming, 
as  it  were,  another  lock  without  a key-hole. 

There  is  another  source  of  insecurity  that  has  still  to  be  pro- 
vided against ; when  the  tumblers  can  be  seen  through  the  key- 
hole, it  the  underside  of  them  be  previously  prepared,  so  that  the 
key  may  leave  a distinct  mark  the  next  time  it  is  used,  showing 
where  it  began  to  touch  each  tumbler  in  lifting  it,  the  exact  length 
of  each  bit  of  the  key  can  be  measured,  and  a correct  copy  of  the 
key  be  made.  The  possibility  of  seeing  the  tumblers  is  here  pre- 
vented by  surrounding  the  inside  of  the  key-hole  with  the  ring  or 
revolving  curtain,  and  when  this  curtain  is  turned,  to  bring  the 
opening  opposite  the  tumblers,  the  key-hole  is  shut  on  the  outside 
by  the  detector  tumbler.  Should  the  lock  be  charged  with  gun- 
powder through  the  key-hole,  for  the  purpose  of  blowing  it  from 
the  door,  the  plug  in  the  back  of  the  key-chamber  would  yield  to 
the  force,  leaving  the  lock  uninjured,  the  curtain  protecting  the 
interior.” 
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THE  FOLLOWING  REPORT 

Of  a Special  Committee  appointed  by  the  National  Mechanics 
Institute  of  Lower  Austria  to  examine  into  the  merits  of  this 
lock , will  more  fully  describe  its  operation. 

Gentlemen, — At  our  last  monthly  meeting,  Mr.  Reuter,  Aulic 
Councillor  and  Secretary  of  the  Institute,  directed  your  attention 
to  a newly  invented  lock,  of  North  America,  which  was  represented 
as  excelling  all  other  changeable  combination  locks  hitherto  known, 
and  as  being  without  a rival. 

The  Special  Committee  which  was  entrusted  with  the  examina- 
tion of  this  lock,  and  of  the  motions  made  by  the  said  Secretary 
and  accepted  by  the  Institute,  has  conferred  on  me  the  honour  of 
making  you  acquainted  with  the  results  of  its  investigations. 

The  attention  of  your  committee  was  chiefly  occupied  with  the 
three  questions  proposed  by  the  said  Aulic  Councillor,  in  relation 
to  the  lock  in  question  : 

Firstly. — Whether  the  idea  was  of  any  practical  value  for 
already  existing  and  still-to-be-invented  combination  locks  ; 

Secondly. — Whether  the  idea  was  of  sufficient  importance  to  be 
published  and  minutely  described  in  the  Transactions  of  the  said 
Institute  ; and, 

Thirdly. — Whether  the  merits  of  the  Inventor  were  of  sufficient 
importance  to  entitle  him  to  a distinction  from  the  said  Institute. 

The  deliberations  on  the  first  question,  viz.,  the  newness  of  the 
idea,  and  of  its  practical  value,  would  of  necessity  enlist  the 
particular  attention  of  your  committee,  especially,  since  by  far  the 
greater  number  of  its  members  are  by  their  avocation  called  upon 
to  be  interested  in  the  execution  of  all  kinds  of  locks. 

It  is  therefore  the  unanimous  opinion  of  your  committee,  that 
the  idea  of  the  American  Parautoptic  Combination  Lock  is  entirely 
new  and  without  example. 

The  combination  locks  with  keys  have,  with  few  exceptions,  such 
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an  arrangement  that  a determinate  number  of  moveable  parts  (the 
so-called  combination  parts)  must  by  the  turning  of  the  key  be 
raised  or  lifted  into  a certain  position,  if  it  is  desired  to  project  the 
bolt,  or,  what  is  the  same  thing,  to  lock  it  out ; consequently  these 
parts,  or,  as  they  are  technically  termed,  tumblers,  could  not  be 
transposed  or  changed,  from  the  circumstance  that  the  key-bit.  was 
one  solid  piece,  with  various  steps  or  notches  adapted  to  the  several 
tumblers,  and  one  impression  from  it  destroyed  the  security  of  the 
lock. 

In  order,  however,  to  add  more  security  to  such  a combination 
lock,  and  to  make  the  key,  in  case  it  should  be  lost  or  any  counter- 
feit made  from  a wax  impression,  useless  for  an  unlawful  opening 
of  the  lock,  another  step  was  taken  : the  key-bit  was  made  to 
consist  of  several  bits  or  moveable  parts,  in  such  a manner  that  the 
owner  of  the  lock  was  enabled  to  change  the  bits,  and  to  form,  as 
it  were , new  keys,  different  from  the  former.  Eut  since  the  bolt 
of  the  lock  can  only  be  projected  whilst  the  combination  parts  or 
tumblers  are  in  a certain  position,  which  position  depends  upon  the 
order  of  the  bits  in  the  key,  it  is  evident  that  the  owner,  when 
changing  the  key,  must  at  the  same  time  make  a corresponding 
change  in  the  position  of  the  tumblers  in  the  lock  itself,  before  the 
lock  can  be  of  any  use  for  the  newly  changed  shape  of  the  key, 
which  rendered  it  troublesome,  and  impracticable  for  the  purpose 
designed,  from  the  fact  that  no  positive  change  could  be  made  in 
the  lock  without  taking  it  from  the  door,  and  then  taking  the 
tumblers  out  of  the  case,  to  change  them  in  a suitable  form  for  the 
key. 

This  principle  of  changing  the  lock  is  rarely  adhered  to,  as  few 
men  understand  the  machinery  of  a lock  sufficiently  to  undertake 
the  task  ; and  this  circumstance  rendered  the  lock  quite  as 
insecure  as  the  former  one  described. 

Another  step  towards  the  perfection  of  combination  locks 
consisted  in  this,  that  the  key  remains  unaltered  whilst  the 
combination  parts  of  the  lock  can,  before  it  is  locked,  be  brought 
into  different  positions  by  means  of  moveable  plates  on  the  frame 
of  the  lock.  These  plates  were  arranged  by  hand  to  certain  figures, 
and  depended  on  the  memory  for  adjustment  at  each  time  the  bolt 
was  to  be  locked  out  or  in,  the  key  operating  only  on  the  bolt,  to 
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move  it  brick  and  forth  when  the  plates  were  set  in  proper  positions 
for  the  purpose  ; and  should  the  owner  forget  the  arrangement  of 
the  plates,  after  projecting  the  bolt,  his  key  is  of  no  use  to  him,  and 
he  must  resort  to  the  skill  of  the  locksmith  to  gain  access. 

The  same  case  may  occur  in  the  far  less  perfect  ring-lock  of 
Reynier,  which  is  operated  without  keys,  and  is  opened  by  means 
of  the  rings  being  turned  in  a particular  position  ; on  these  rings 
are  usually  stamped  letters,  which,  by  introducing  some  word 
readily  suggested  to  the  memory,  thus  point  out  the  relative 
position  of  the  rings. 

But  although,  in  the  case  of  these  ring-locks,  the  owner  is 
enabled  to  produce  a change  in  the  rings,  in  such  a manner  that 
the  opening  of  the  lock  can,  as  it  were,  only  become  possible  by 
rightly  arranging  the  altered  position  of  the  letters,  still  this  lock 
of  Reynier’s  does  not  possess  that  safety  and  perfection  which 
could  have  insured  it  universal  application. 

M.  Crivelli,  formerly  professor  at  Milan,  has  given  a minute 
description  of  the  imperfection  of  ring-locks  generally,  in  the 
annals  of  the  Imperial  Royal  Polytechnic  Institute. 

It  is  the  unanimous  conviction  of  your  committee  that  the 
American  Lock  surpasses,  in  the  ingenuity  displayed  in  its 
construction,  all  other  locks  heretofore  known,  and  more  especially 
in  this,  that  the  owner  can  with  the  greatest  facility  change  at 
pleasure  the  interior  arrangement  of  his  lock  to  a new  and  more 
complex  one,  at  every  moment  of  his  life,  simply  by  altering  the 
arrangement  of  the  bits  in  the  key,  and  this  is  accomplished 
without  removing  the  lock  or  any  part  of  it  from  its  position  on 
the  door. 

Its  operation  is  as  follows  : — At  the  closing  or  locking  of  the 
lock,  whilst  the  bolt  is  projecting,  the  moveable  combination  parts 
assume  precisely  the  position  prescribed  to  them  by  the  key, 
according  to  the  particular  arrangement  of  its  bits  at  the  time  the 
key  is  turned. 

The  combination  parts  do  not  consist  in  one  set  of  tumblers  only, 
such  as  are  found  in  all  other  locks,  but  there  are  three  distinct  sets 
or  component  parts,  fitting  into  each  other.  When  the  bolt  is 
projected,  it  dissolves  the  mutual  connection  of  the  constituent 
pieces,  and  carries  along  with  it  such  as  are  designedly  attached  to 
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it,  and  which  assume  the  particular  positions  given  them  by  the  key 
in  its  revolution.  These  parts  are  rendered  permanent  in  their 
given  form  by  means  of  a lever  adapted  for  the  purpose,  while  the 
parts  not  united  with  the  bolt  are  pressed  down  by  their  springs  to 
their  original  places. 

If  now  the  bolt  is  to  be  returned  again,  i.  e.  if  the  lock  is  to  be 
unlocked,  then  the  constituent  pieces  or  tumblers  which  are  in  the 
original  state  must,  by  means  of  the  key,  be  again  raised  into  that 
position  in  which  they  were  when  the  lock  was  closed,  as  otherwise 
the  constituent  parts  attached  to  the  bolt  would  not  lock  in  with  the 
former,  and  the  bolt  could  not  be  returned.  Nothing,  therefore, 
but  the  precise  key  which  had  locked  the  lock,  can  effect  the 
object. 

This  idea  in  itself,  considered  by  your  committee,  is  as  ingenious 
as  it  is  new,  and  is  accompanied  by  a perfection  in  its  execution 
which  reflects  the  highest  honour  on  the  inventor  and  manufacturer 
of  the  lock. 

The  lock  is  built  strong  and  solid,  and  the  several  parts  are 
admirably  adapted  to  the  functions  which  they  are  designed  to 
perform.  The  walls  of  steel  or  iron  which  separate  the  security 
parts  from  the  tumblers,  and  the  cylinder  which  revolves  with  the 
key,  present  formidable  barriers  to  all  description  of  picklocks,  and 
render  the  lock  a most  positive  and  reliable  security.  The  tumblers 
consist  of  rolled,  very  smooth  steel  plates,  in  which  the  fire  crust 
has  not  been  filed  away,  partly  in  order  that  the  lock  might  not 
need  oiling,  as  all  these  parts  are  very  smooth,  and  partly  that  the 
combination  pieces  might  not  easily  rust — a thing  to  which  the 
adhering  fire  crust  is  not  favourable.  The  springs  which  by  the 
turning  of  the  key  must  be  raised  together  with  the  tumblers,  are 
attached  to  levers,  and  press  upon  the  latter  at  their  centre  of 
gravity,  in  consequence  of  which  all  crowding  towards  either  side 
is  prevented,  and  the  key  can  be  turned  with  facility,  in  spite  of 
the  many  combination  parts  which  it  has  to  raise  ; and  the  springs 
themselves  are  by  their  positions  so  little  called  into  action,  that 
their  strength  can  never  be  impaired  by  use. 

The  lock  has  also  another  very  complete  arrangement  in  the 
detecter- tumbler,  which  is  attached  to  the  cap  or  covering  of  the 
lock.  This  tumbler,  on  turning  the  key  either  way,  closes  the 
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keyhole,  and  not  only  prevents  the  use  of  false  instruments  in  the 
lock,  but  detects  all  attempts  at  mutilating  its  interior  parts. 

This  lock  is  especially  useful  for  locking  bank  vaults,  magazines, 
counting  houses,  and  iron  safes,  in  which  valuable  effects,  money, 
or  goods  are  to  be  deposited  for  safe  keeping.  When  it  is  considered 
that  the  bits  of  the  key  belonging  to  this  lock  can  be  transferred 
into  every  possible  form,  within  its  limits,  and  since  the  construction 
of  the  lock  admits  of  every  combination  of  the  slides  resulting  from 
the  changes  of  the  key,  therefore  the  lock  in  question  is,  in°every 
respect,  deserving  of  the  appellation  given  to  it  by  the  Secretary  of 
the  Institute,  namely,  “The  Universal  Combination  Lock;”  and 
justly  so,  when  we  consider  that  the  ten  bits  attached  to  the  key 
admit  of  three  millions  of  permutations,  and  upward  ; consequently 
forming  that  number  of  different  kinds  of  keys  and  locks. 

. If  we  consider  further,  that  we  need  not  be  limited  to  the  given 
bit,  but  that  others  can  be  applied,  differing  in  their  dimensions 
from  the  former  ; and  again,  if  we  consider  that  from  every  syslem 
arising  from  a difference  in  their  relative  dimensions,  a large  number 
of  new  keys,  differing  from  each  other,  will  result,  and  that  this  can 
be  effected  m a space  scarcely  occupying  a square  inch— then  we 
cannot  refrain  from  confessing  that  the  human  mind,  within  this 
small  space,  has  shown  itself  to  be  infinitely  great. 

After  this  preliminary  and  general  exposition,  your  committee 
can  answer  the  three  questions  propounded  to  them  the  more 
briefly,  as  the  locks  heretofore  known  have  all  been  noticed. 

To  question  first.— On  the  practical  value  of  the  invention  your 
committee  were  unanimous  and  positive,  that  the  principle  on  which 
it  is  based  should  be  preserved. 

To  question  second.-For  this  reason  the  committee  deemed  it 
desirable  that  a drawing  and  description  of  the  American  Lock  in 

question  should  be  published  in  the  Transactions  of  the  Institute 
of  Lower  Austria. 

To  question  third.— With  regard  to  the  claims  of  the  inventor 
to  an  honorary  distinction  from  the  Institute  of  Lower  Austria 
the  committee  recommend  that  he  be  presented  with  a diploma  of 
honourable  mention  and  a gold  medal. 

The  members  of  your  committee,  consisting  mostly  of  fellow- 

tradesmen,  experience  great  satisfaction  in  the  fact  that  it  has  fallen 
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to  their  lot  to  vote  to  their  colleague  on  the  other  side  of  the  ocean 
an  acknowledgment  of  his  successful  ingenuity,  and  they  close  the 
report  with  the  request  that  the  Institute  will  transmit  to  New 
York,  in  North  America,  the  diploma  and  gold  medal,  together 
with  a copy  of  this  report,  according  to  the  motion  of  the  Aulic 
Councillor  and  Professor  Reuter. 

Dr.  SCHWARTZ, 
Assistant  Secretary  of  the  Institute. 


TAB  LE, 

Showing  the  Number  of  Changes  that  can  be  made  with  the 

different  sized  Keys. 


No.  of  Bits  in  Ivey. 

Changes. 

One  •••  •••  ••• 

1X1 

= 1 

T w o •••  •••  ••• 

2X1 

=2 

Three  •••  •••  ••• 

3X2 

=6 

Four  

4X6 

= 24 

F ive  •••  •••  ••• 

5X24 

= 120 

c;  v 

kJlA  •••  •••  ••• 

6X120 

=720 

Seven  •••  •••  ••• 

7X720 

=5,040 

IE  lglit  •••  •••  ••• 

8X5,040 

=40,320 

me  ••  ••  ••• 

9X40,320 

=362,880 

TL  en  •••  •••  ••• 

10X362,880 

=3,628,800 

Eleven  

11  X3, 628, 800 

=39,916,800 

Twelve 

12X39,916,800 

=479,001,600 

It  follows,  therefore,  that  the  maker  himself,  having  retained  a 
duplicate  key,  (the  key  being  transposed  by  the  person  before 
using  the  lock,)  would  only  have  one  chance  in  each  of  the  above 
number  of  changes  of  unlocking  it ; it  being  impossible  to  pick  it. 
This  invaluable  lock  is  therefore  manifestly  secure  against  the 
attempts  of  even  the  inventor. 

These  Locks  are  in  all  cases  warranted — the  manufacturers 
obliging  themselves  to  refund  the  money  paid  for  them  in  case 
they  are  picked,  or,  with  proper  usage,  get  out  of  order. 
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PRICE  LIST 

OF 

Japanned  Gash,  Deed,  & Letter  Boxes, 

WITH  HOBBS’  PATENT  PROTECTOR  LOCKS; 

TWO  KEYS  TO  EACH. 


CASH  BOXES. 


6 inches . . . . 

s. 

7 ” .... 

8 ” .... 

9 ” 

10  ” .... 

11  ” .... 

12  ” 

14  inches .... 

PAPER 

BOXES. 

s. 

16  ” .... 

28 

18  ” ..  . 

12  inches. . . . 

DEED 

BOXES. 

s. 

13  ” 

14  ” 

16  ” 

18  ” 

29 

20  ” .... 

24  ” .... 

DESPATCH  BOXES  AND  TRAVELLING  DESKS, 

FITTED  WITH  HOBBS’  LOCKS. 


DEPOT  FOR 

Utilner’s  f)atat  Jf m Resisting  Safes, 

FITTED  WITH  HOBBS’  LOCKS. 


o 


STRONG  ROOM  DOORS. 

HOBBS,  ASHLEY,  & FORTESCUE, 

LOCK  MANUFACTURERS, 

97,  Cheapside*  Corner  of  Lawrence  Lane,  London. 
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Fin  7. 


Elevation  shewing  the  Holt  unlocked  and  the  . h/.riltari / tumbler , 
Detector ~IJlate . and  love/'  removed 


CONSTRUCTION  OF  LOCKS  AND  KEYS, 


By  JOHN  CHUBB,  Assoc.  Inst.  C.E. 


ILLUSTRATIONS  AND  DESCRIPTIONS. 


Letter  Lock. 


A A are  the  ends  of  the  lock,  to  one  of  which  the  shackle  b is  hinged,  and  a barrel  c is 
fixed,  d is  the  spindle  which  screws  into  the  opposite  end  of  the  lock  ; it  has  four  pro- 
jections, and  fits  inside  the  barrel  C.  E is  one  of  four  rings,  (of  which  a side  view,  and  an 
enlarged  section  are  given  at  F,  F,)  having  grooves  on  the  inside,  so  as  to  fit  over  the  barrel 
C,  and  small  projecting  nibs  on  the  outside,  just  over  the  grooves.  G is  one  of  the  four 
external  rings,  which  fit  over  the  ling  e ; they  have  marked,  on  the  outside,  the  whole,  or 


THE  WARDED  LOCK. 


a certain  number,  of  the  letters  of  the  alphabet,  and  on  the  inside,  under  each  letter,  there 
is  a groove,  as  shown  by  the  side  view,  h,  of  one  of  these  rings.  The  rings  E are  rivetted 
to  the  barrel  c,  the  inner  edge  of  the  end  ring  being  bevelled  for  that  purpose,  but  they 
are  left  to  revolve  freely.  The  external  rings  c are  then  put  on,  at  any  combination  of 
letters  which  may  be  required,  taking  care  tbat  the  groove  under  each  particular  letter  shall 
be  exactly  over  the  projection  on  the  inner  ring.  When  these  letters  are  brought  into  a 
line  with  the  notches  on  the  ends  of  the  lock,  the  grooves  in  the  inner  rings  and  the  barrel 
will  be  also  in  a line,  and  the  spindle  D will  slide  backwards  and  forwards.  By  shutting 
down  the  shackle,  pushing  the  end  of  the  lock  up  close,  and  turning  the  rings,  the  interior 
flanges  prevent  the  withdrawal  of  the  spindle,  until  the  same  letters  are  again  in  a line. 
The  spindle  is  prevented  from  coming  out  farther  than  to  admit  of  the  shackle  being  re- 
leased, by  a small  screw,  inserted  through  a hole  in  one  of  the  inner  rings. 


Warded  Lock 


2nd  — The  warded  lock  has  received  no  improvement,  and  to  prove  its  utter  insecurity 
a drawing  has  been  made  of  a lock  and  key,  with  picklocks  (Fig.  3),  which  is  copied  from 
a lock  taken  off  the  strong-room  of  a London  banking  house,  a,  shows  the  wards  of  the 
lock  ; b,  the  original  key,  with  the  cuts  in  the  web  exactly  corresponding  to  the  wards  in 
the  lock  ; c,  is  a burglar's  instrument,  made  of  tin,  having  a composition  of  wax  and  yellow 
soap  fitted  on  one  side  of  the  bit,  so  that  on  its  being  inserted  into  the  key-hole,  a perfect 
impression  of  the  wards  is  taken.  To  make  a picklock,  it  is  only  necessary  to  preserve 
the  end  of  the  web  which  moves  the  bolt ; this  is  accomplished  by  the  instrument  d,  which 
is  made  so  as  to  escape  the  wards,  and  will  open  or  shut  the  lock,  as  well  as  the  original 
key.  The  picklock  E,  also,  by  passing  round  the  wards,  will  easily  open  the  lock. 

Not  only  is  the  principle  of  these  locks  faulty,  but  many  thousands  are  made  yearly  for 
the  same  keys  to  pass,  and  sold  to  different  persons;  it  is,  therefore,  quite  possible  that 
twenty  skeleton  keys  might  be  made  which  would  open  the  majority  of  the  street  doors  in 


BARRON’S  lock. 


London.  Moieover,  vast  numbers  of  common  locks  aie  made  witli  keys  so  cut  as  to 
represent  intricate  wards,  and,  on  being  opened,  nothing  but  the  bolt  and  perhaps  a single 
tumbler  will  be  found,  without  any  wards  in  the  case. 

Barron’s  Lock. 


A is  the  bolt,  b and  c are  the  two  tumblers,  which  are  kept  in  their  position  by  the 
spring  d.  The  studs  E F,  attached  to  the  tumblers,  retain  the  bolt  in  its  locked  position, 
and  it  is  only  by  the  application  of  its  own  key,  Q,  which  is  cut  in  steps  of  different  radii, 
to  correspond  with  the  varying  lifts  of  the  two  tumblers,  that  these  tumblers  can  be  raised 
to  the  exact  height,  to  bring  the  studs  into  a line  with  the  slot  in  the  bolt,  and  thus  allow 
the  top  step  of  the  key  to  act  on  the  talon  h,  and  unlock  it.  It  will  be  observed,  that  there 
are  upper  transverse  notches  in  the  bolt,  so  that  in  attempting  to  pick  the  lock,  it  is  im- 
possible to  tell  whether  either  tumbler  is  lifted  too  high,  or  not  high  enough. 

Bramah’s  Lock. 


C represents  a sliding  bar,  or  bolt,  in  the  frame  k,  that  hath  cut  in  its  edge  six  notches  of 
any  proper  depth.  In  these  notches  are  placed  six  sliders,  or  small  bars,  A B C D E F,  that 
are  sunk  into  the  bottom  of  each  notch,  so  that  the  motion  of  the  bar  or  bolt  c is  thereby 


bramah’s  lock;  chubb’s  lock. 


totally  provented,  till  these  sliders  are  moved  some  way  or  other  to  give  it  liberty,  which 
must  be  done  from  their  ends  at  | |,  as  no  other  part  of  them  is  meant  to  be  exposed  lor  the 
purpose  of  moving  them  ; which  ends  at  | | always  have  an  equal  projection  when  the  bar  q 
is  set  fast.  Now  we  will  suppose  each  of  these  sliders  capable  of  being  pushed  upwards  to- 
wards A B,  &c.,  to  any  determined  distance,  and,  when  each  of  them  has  exactly  received  its 
due  motion,  the  bar  C is  set  at  liberty,  so  as  to  slide  backwards  and  forwards  as  required.  Now 
in  order  to  determine  the  separate  and  distinct  motion  that  shall  be  given  to  each,  we  will 
suppose  the  part  H to  be  made  ; which  part  serves  to  represent  a key,  and  the  ends 
1 2 3 4 5 6 are  cut  of  different  lengths,  either  by  rule  or  by  chance,  so  that  when  'pushed 
against  the  ends  of  the  sliders  at  | |,  they  will  cause  each  of  them  to  be  slided  up  at 
different  times,  and  to  different  distances,  from  | |,  in  a form  exactly  correspondent  to  the 
ends  of  the  part  H.  When  they  have  thus  received  their  correspondent  position,  and  their 
ends  at  | | form  a complete  tally  with  the  part  h by  making  a notch  in  each  slider  at 
12  3,  &c.,  in  a line  with  the  bar  c,  the  said  bar  will  then  have  liberty  to  be  slided  back- 
wards and  forwards  without  obstruction  ; and,  when  brought  into  its  original  situation,  and 
the  part  H withdrawn,  the  sliders  ABC,  &c.,  will  then  fall  down  into  their  notches,  and 
fasten  it  as  usual;  their  ends  at  ||  will  be  restored  perfectly  even,  as  before,  and  not  the 
least  trace  be  left  of  the  position  required  in  them  to  set  the  bar  c at  liberty. 

“A  is  a frame,  or  barrel  that  moves  the  bolt  by  its  turning,  in  which  barrel,  or  frame 
are  fixed  eight,  or  any  other  given  number  of  sliders,  b is  a thin  plate  fixed  in  the  lock, 
through  which  the  barrel,  or  frame  A passes,  and  is  prevented  from  turning  for  the  purpose 
of  moving  the  bolt,  by  the  projecting  parts  of  the  sliders  that  move  in  the  fixed  plate  b, 
till  the  notches  in  each  of  them  are,  by  the  application  of  the  correspondent  part  of  the 
key,  pushed  into  contact,  or  in  a line  with  the  plate  A.  At  the  end  of  each  slider,  in 
the  cylindrical  parts  C C C &c.,  is  fixed  a spiral  spring,  which  always  restores  them  after 
the  key  is  withdrawn,  similar  to  A B C Sic.,  by  their  own  gravity.” 

It  will  be  observed,  that  in  Bramah’s  lock,  a compound  of  both  endway-pushing  and 
revolving  motion  is  given  to  the  key. 

Chubb’s  Lock. 


I he  original  patent  for  Chubb’s  lock  was  taken  out  in  the  year  1818,  by  Jeremiah  Chubb ; 
.his  hat  been  improved  upon  by  the  successive  patents  of  Charles  Chubb,  in  1824;  by 


ciiubb’s  lock. 


Charles  Chubb  and  Ebenezer  Hunter,  in  1833;  by  John  Chubb,  in  1816;  and  by  John 
Chubb  and  Ebenezer  Hunter,  in  1847. 

It  will  be  sufficient  to  describe  the  last-patented  lock,  which,  while  retaining  the  pecu- 
liarities of  the  former  inventions,  has  received  such  modifications  and  improvements  as 
were,  in  practice,  found  to  be  necessary. 

It  may  here  be  stated,  in  order  to  render  the  drawing  more  intelligible,  that  Chubb’s 
lock  consists  of  six  separate  and  distinct  double-acting  tumblers,  with  the  addition  ot  a 
“ detector,”  by  which  any  attempt  to  pick,  or  open  the  lock,  by  a false  key,  is  immediately 
notified  on  the  next  application  of  its  own  key.  The  detector  is  the  great  and  peculiar 
feature  by  which  Chubb’s  lock  is  so  well  known. 

The  figure  gives  a representation  of  a lock  made  on  this  principle.  A is  the  bolt, 
3 the  square  stud  rivetted  into,  and  forming  part  of  the  bolt;  c are  the  tumblers, 
six  in  number,  moving  on  the  centre  pin  D,  placed  one  over  the  other,  but  perfectly  sepa- 
rate and  distinct,  so  as  to  allow  all  of  them  to  be  elevated  to  different  heights.  E is  a divided 
spring,  forming  six  separate  springs,  pressing  upon  the  ends  of  the  six  tumblers.  F is  the 
detector  spring.  It  will  be  observed,  that  the  bottom  tumbler  has  a tooth  near  the  detector 
spring,  c is  a stud,  or  pin  fixed  into,  and  forming  part  of  the  bottom  tumbler,  and  H i» 
the  key.  Now  it  will  be  obvious,  that  the  -whole  of  the  tumblers  must  be  lifted  precisely 
to  the  different  heights  required,  to  allow  the  square  stud  B to  pass  through  the  longitudinal 
slots  of  the  tumblers,  so  that  the  bolt  may  be  withdrawn.  There  is  no  means  of  telling 
when  any  one  tumbler  is  lifted  too  high,  or  not  high  enough,  much  less  can  the  combination 
of  the  six  be  ascertained;  and  if  a false  key  should  be  inserted,  and  any  one  of  the  tumblers 
should  be  raised  beyond  its  proper  position,  the  detector-spring  F,  will  catch  the  bottom 
tumbler  c,  and  retain  it,  so  as  to  prevent  the  bolt  from  passing;  and  thus,  upon  the  next 
application  of  the  true  key,  immediate  notice  will  be  given  of  an  attempt  having  been  made 
to  pick  the  lock,  as  the  true  key  will  not  then  at  once  unlock  it,  By  turning  the  key, 
however,  the  reverse  way,  as  in  locking,  the  tumblers  will  be  brought  to  their  proper 
bearing,  allowing  the  bolt  to  move  forward,  and  the  stud  B to  enter  into  the  notches  |. 
The  bevelled  part  of  the  bolt  A will  then  lift  up  the  detector- spring  F and  allow  the  bottom 
tumbler  c to  fall  into  its  place.  The  lock  being  now  restored  to  its  original  position,  may 
be  opened  and  shut  in  the  ordinary  manner.  It  will  be  seen,  that  when  the  lock  is  detected, 
nothing  but  its  own  key  can  restore  it  to  its  former  condition. 

The  following  calculation  will  show  the  number  of  changes  which  may  be  made  in  the 
combinations  of  Chubb’s  locks;  the  same  principle  will,  of  course,  apply  to  any  other  locks, 
having  a number  of  moveable  tumblers,  or  sliders. 

The  number  of  changes  which  may  be  effected  on  the  keys  of  a three  inch  drawer  lock,  l, 
is  1 X 2 X 3 X 1 X 5 X 6 = 720,  the  number  of  different  combinations  which  may  be 
made  on  the  six  steps  of  unequal  lengths,  as  in  Fig  6,  without  altering  the  length  of  either 
step.  The  height  of  the  shortest  step  is,  however,  capable  of  being  reduced  twenty 
times,  and  each  time  of  being  reduced,  the  720  combinations  may  be  repeated, 
therefore  720  X 20  = 14,400  changes.  The  same  process,  after  reducing  the  shortest  step 
as  much  as  possible,  may  be  gone  through  with  each  of  the  other  five  steps ; therefore, 
14,400  x 6 = 86,400,  which  is  the  number  of  changes  that  can  be  produced  on  the  six 
steps.  Tf,  however,  the  seventh  step,  which  throws  the  bolt,  be  taken  into  account,  the 
reduction  of  it,  only  ten  times,  would  give  86,400  x 10  = 864,000,  as  the  number  of  changes 


Chubb1  s lock  ; chubb’s  quadruple  lock. 


■on  locks,  with  the  keys  all  of  one  size.  Moreover,  the  drill  pins  of  the  locks,  and  the  pipes 
of  the  keys,  may  be  easily  made  of  three  different  sizes,  and  the  number  of  changes  will 
then  he,  864,000  X 3 = 2,592,000,  as  the  whole  series  of  changes,  which  may  be  gone 
through  with  this  key. 

In  smaller  keys,  the  steps  of  which  are  only  capable  of  being  reduced  ten  times,  and  the 
bolt  step  only  five  times,  the  number  of  combinations  will  be  720  x 10  x 6 X 5 X 3 = 
618,000.  On  the  other  hand,  in  larger  keys,  the  steps  of  which  can  be  reduced  thirty  times, 
and  the  bolt  step  twenty  times,  the  total  number  of  combinations  will  be  720  X 30  x 6 X 
20  x 3 = 7,776,000. 

Chubb’s  locks,  like  the  others,  are  made  in  series,  having  a separate  and  different  key  to 
each,  and  a master  key  for  opening  any  number  that  may  be  required.  So  extensive  are 
the  combinations,  that  it  would  be  quite  practicable  to  make  locks  for  all  the  doors  of  all 
the  houses  in  London,  with  a distinct  and  different  key  for  each  lock,  and  yet  that  there 
should  be  one  master  key  to  pass  the  whole. 

A most  complete  series  of  locks  was  constructed,  some  years  ago,  by  the  late  Mr.  Chubb, 
for  the  Westminster  Bridewell.  It  consists  of  about  eleven  hundred  locks,  forming  one 
series,  with  keys  for  the  master,  sub-master,  and  warders.  At  any  time  the  governor  ha6 
the  power  of  stopping  out  the  under-keys,  and  in  case  of  any  surreptitious  attempt  being 
made  to  open  a lock,  and  the  detector  being  thrown,  none  of  the  under  keys  will  regulate  it, 
but  the  governor  must  be  made  acquainted  with  the  circumstance,  as  he  alone  has  the 
power,  with  his  key,  to  replace  the  lock  in  its  original  state.  These  locks,  although  they 
have  been  in  constant  wear  for  sixteen  years,  are  still  in  perfect  condition. 


Chubb’s  Quadruple  Lock- 


The  lock  patented  by  John  Chubb  in  1846,  is  especially  intended  foi  the  fastenings  of 


Chubb’s  quadruple  lock  ; chubb’s  fire-proof  iron  safe. 

bankers’  and  merchants’  strong  rooms,  and  other  analogous  uses.  It  is  called  lhe 
Quadruple  Lock,”  and  consists  of  a combination  of  lour  separate  and  distinct  locks  in 
one,  aU  being  acted  upon  at  the  same  time  by  a single  key  with  four  bits.  It  will  be 
seen,  in  Fig.  7,  that  the  main  bolts  are  attached  to  an  eccentric  wheel,  throwing  them 
each  way ; and  to  these  bolts,  ten,  or  twenty  bolt-heads  may  be  fitted.  The  Quadruple 
Lock  has  six  tumblers  in  each  set,  making  altogether  twenty-four  tumblers,  all  of  which 
must  be  aeted  upon  simultaneously,  by  the  motion  of  the  proper  key,  before  the  eccentric 
•wheel  can  be  turned  ; it  is  thus  utterly  impossible,  from  the  -extensive  combinations,  for 
.any  attempt  by  a false  instrument  to  succeed  in  -unlocking  it. 

As  a further  security,  there  is  a check-lock,  with  a small  key,  which  throws  a huifi 
*teel  plate  over  the  large  key-hole.  Thus,  in  a banking  establishment,  a confidential  clerk 


Chubb’s  Fire-proof  Iron  Safe. 


“ JACK  IN  THE  BOX." 

may  carry  the  quadruple  key,  and  the  principal  having  the  smaller  key  can  at  all  times 
prevent  the  fire-proof  safe,  or  strong  room  from  being  opened,  unless  in  his  own  presence. 

The  following  letter  has  been  received  from  Lieut.  Tracey,  Governor  of  Westminster 
Bridewell,  and  is  submitted  as  a Testimonial  in  favour  of  the  security  and  durability 
sf  Chubb’s  Patent  Locks,  and  their  consequent  applicability  for  prisons,  or  other  places,, 
in  which  those  qualities  are  requisite. 

“Sir,  House  of  Correction,  Westminster,  March,  11,  18dO. 

“ In  reply  to  your  communication  of  this  morning,  I have  no-  difficulty  in  stat  ng 
my  entire  approval  of  the  locks  prepared  by  you,  and  in  constant  use  in  this  large  prison. 
Very  many  are  necessari’y  exposed  to  the  weather,  from  being  fitted  to  the  entrances  of  the 
several  buildings,  and  although  in  constant  wear  they  have  proved  both  secure  and  capable 
<vf  resisting  wet.  I am  of  opinion,  after  an  experience  of  nearly  sixteen  years,  that  your 
Jocks  are  admirably  adapted  for  every  use  in  prisons,  and  wherever  security  is  deemed  an 
important  consideration. 

“1  am,  Sir, 

“ John  Chubb,  Esq.,  “ Your  obedient  Servant, 

“ St.  Paul’s  Churchyard.”  “ A-ug.  Fred.  Tracey,  Governor.” 


Burglar’s  Instrument  called  “ Jack  in  the  Box,”  in  the  posses- 
sion of  Messrs.  Chubb  and  Son. 


A is  the  stock,  made  of  solid  brass  ; B a strong  screw  with  a point,  which  is  worked 
at  the  end  c by  means  of  a spanner,  or  lever  key,  E.  D is  a powerful  screw,  work- 
ing in  the  upper  part  of  the  stock  A,  and  turned  backwards,  or  forwards,  by  the  handle  of 
the  lever  E.  The  point  of  the  screw  d is  made  hollow,  to  receive  a straight  steel  bar  F. 
G is  a steel  clamp,  with  square  shoulders  at  each  end. 

The  mannei  in  which  this  instrument  was  used  to  open  doors  and  safes  might  be  thus 


chubb’s  patent  fire  proof  banker’s  safe. 


described.  One  end  of  the  clamp  c was  inserted  sideways  into  the  keyhole,  and  turned  a 
quarter  round,  whilst  the  other  end  was  slipped  into  the  grove  H in  the  stock.  The  point 
of  the  screw  B was  then  screwed  up  close  to  the  front  of  the  safe,  and  the  instrument  was 
fixed.  The  large  screw  D was  then  withdrawn  to  fit  the  bar  F into  the  socket  at  its  end, 
and  by  applying  the  lever  E to  the  head  of  the  screw  D,  the  bar  F was  forced  steadily 
onwards,  until  either  the  lock  was  broken,  or  the  door  was  burst  open. 

As  this  instrument  had  the  power  of  lifting  three  tons  weight,  it  was  evident  that  some 
part  of  the  door  must  give  way  under  its  pressure  ; and,  in  doors  made  on  the  common 
principle,  the  lock  and  a portion  of  the  lock-case  must  be  torn  away,  then  by  throwing 
back  the  bolts,  the  contents  of  the  safe  were  in  the  power  of  the  burglars. 

Since  the  occurrence  of  the  before-mentioned  accident,  Mr.  Chubb  had  adopted  the  plan, 
in  his  recent  safe  locks,  of  cutting  a square  piece  out  at  the  back  of  the  keyhole,  and 
refixing  it  only  by  small  screws,  so  that  on  the  application  of  the  “ Jack-in-the-Box,” 
that  piece  only  was  removed.  He  produced  a lock  constructed  in  this  manner  which  had 
been  so  operated  upon ; the  plate  had  been  forced  away,  leaving  the  lock  and  bolts,  and 
thus  the  burglars  were  baffled  in  their  attempt. 


Chubb’s  Patent  Fireproof  Banker’s  Safe, 

is  made  of  wrought  iron,  the  iron  of  the  body  being  £ inch  thick  at  the  thinnest  part,  and 
the  doors  1 inch  thick  ; the  whole  lined  throughout  with  hard  steel  plates  to  prevent 
drilling.  To  render  the  safe  fireproof,  it  is  lined  with  two  separate  and  distinct  chambers 
6 inches  thick,  filled  with  tried  non-conductors  of  heat.  The  interior  is  fitted  up  with 
drawers,  cupboard,  &c.,  in  a manner  suited  to  Bankers’  or  Merchants’  use.  The  folding 
doors  are  secured  by  two  patent  detector  wheel  locks,  throwing  twenty-eight  bolts  out  all 


chubb’s  safe  fob  the  great  diamond. 

round,  and  are  further  fitted  with  case-hardened  iron  scutcheon  locks  over  the  keyholes  of 
the  principal  locks.  Its  dimensions  are  6 feet  6 inches  high,  4 feet  wide,  and  3 feet  deep, 
and  its  w'eight  is  3 tons  5 cwt. 


The  safe  for  the  Koh-i-noor,  or  Mountain  of  Light,  which  has  been  contrived  by 

Mr.  Chubb,  consists,  first,  of  an  octagon  table,  6 ft.  6 in.  in  diameter,  by  3 fc.  4 in.  high, 

the  top  and  sides  being  made  of  £-inch  wrought  iron  plates,  all  secured  together  by  being 
rebated  and  with  angle  iron.  In  the  interior  is  a fireproof  safe,  12  in  square,  and  2 ft.  9 in. 
deep,  the  wrought  plates  being  1 in.  thick.  In  the  centre  of  the  safe  is  a platform,  9 in. 
square,  on  which  the  velvet  cushion,  jewels,  and  setting  are  fixed.  A hole  is  cut  out  of  the 
table  to  allow  the  platform  to  descend  into  the  safe.  In  order  to  secure  the  diamonds  at 
night,  a small  door,  3 in.  square,  in  one  of  the  panels  of  the  table,  is  unlocked,  and  by 
turning  a winch  the  platform  gradually  sinks  into  the  safe,  and  a sliding  iron  door  is  drawn 
over  the  opening  at  the  top. 

The  cage  is  secured  to  the  table  by  J.  pieces  at  the  bottom  ring  dropping  into  corres- 
ponding holes,  and  these  are  locked  by  two  separate  detective  locks  : the  keys  of  these 
locks  are  held  by  the  crown  officers,  and  without  them  access  to  the  jewels  cannot  be  had. 
The  key  of  the  small  door  allows  the  platform  to  be  raised  or  lowered  only,  but  does  not 

give  access  to  the  jewels.  The  weight  of  the  whole  is  36  cwt.,  and  it  is  bolted  to  the 

floor. 


Chubb’s  Fireproof  Iron  Chests 


Chubb’s  Japanned  Cash,  Deed,  and  Paper  Boxes. 


M 


WM.  MARK’S 

Detector  Locks  & Fireproof  Safes, 

No.  52,  CHEAPSIDE,  LONDON. 

I 


TESTIMONIALS. 


62,  Bread  Street , City , August  1th , 1850. 

Sir, 

On  the  night  of  the  5th  instant,  an  attempt  was  made  to  force  open  the  lock 
of  the  folding  gates  at  62,  Bread  Street.  We  beg  to  inform  you  that,  though  great 
■violence  appeared  to  have  been  used  to  force  the  lock,  they  were  unable  to  effect  an 
entrance,  although  two  pieces  of  wood  had  been  driven  in  between  the  works;  and  we 
are  satisfied  that  the  security  of  the  lock  has  saved  our  property. 

(Signed)  TAYLOR,  & DAVIES,  and 

GROUCOCK,  COPESTAKE,  MOORE,  & CO. 

To  Mr.  W.  Marr, 

Patent  Fireproof  Safe  and  Double  Security  Lock  Manufactory, 

52,  Cheapside,  London. 
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Southampton,  March,  1850. 


Sib, 

On  the  nights  of  the  5th  and  6th  instant,  our  Office  was  broken  into,  and  an 
endeavour’  made  to  force  the  iron  safe,  which  we  some  years  since  purchased  of  you, 
hut,  we  are  happy  to  say,  without  success ; although  the  person  suspected  of  the  offence 
was  a strong  man,  with  the  advantage  of  powerful  levers  found  on  the  premises,  it 
perfectly  resisted  the  attempts  made  upon  it.  If  this  communication  should  he  con- 
sidered of  any  service  to  you,  you  are  at  perfect  liberty  to  make  use  of  it. 

We  remain,  respectfully,  your  obedient  servants, 


To  Mr.  W.  Mabr, 

Patentee  of  the  Fireproof  Safes  and  Boxes, 
52,  Cheapside,  London. 


KING,  LONG,  & CO. 


Sir, — It  is  with  much  pleasure  that  I bear  testimony  to  the  fact  which  has  already 
been  communicated  to  the  public  through  the  columns  of  the  Times,  the  Morning 
Herald,  and  other  journals,  that  the  Patent  Fire-proof  Box  furnished  to  me  from  your 
manufactory  was  taken  red-hot  from  the  ruins  of  the  late  calamitous  fire  at  the  Royal 
Exchange,  and  that  the  whole  of  the  documents  therein  deposited,  were  found  to  be  in 
a perfect  state  of  preservation.  I feel  this  testimony  due  to  an  invention  which  must 
prove  of  such  incalculable  benefit  in  the  preservation  of  property. 

I am,  Sir,  your  obedient  servant, 


(Signed) 


To  Mr.  W.  Marr, 

Patent  Fireproof  Safe  and  Chest  Manufacturer, 
52,  Cheapside,  London. 


W.  BRANDON, 

Lord  Mayor’s  Court  Office. 


The  undersigned  also  feel  much  pleasure  in  adding  their  testimony  to  the  fact 
communicated  in  the  above  letter  of  Mr.  Brandon’s,  being  present  when  the  Chest 
was  opened : — 

(Signed)  THOS.  N.  WILLIAMS,  \ Attorneys  of  the 

JOHN  CARTER,  ( Lord  Mayor’s  Court 

G.  T.  REYNA LL,  ( Office,  late  at  the 
G.  ASHLEY,  J Royal  Exchange. 


Lincoln's  Inn,  January  1 6th,  1849. 

Sir, 

T beg  to  inform  you  that  the  Patent  Fireproof  Chest,  which  I purchased  from 
you  about  eighteen  months  ago,  was  exposed  to  the  fire  which  destroyed  No.  2,  New 
Square,  on  Sunday  last.  The  Safe  was  full  of  deeds  and  papers.  A few  of  the  deeds, 
which  were  in  immediate  contact  with  the  top  of  the  chest,  and  which  appears  to  have 
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been  exposed  to  the  fiercest  heat,  are  in  some  degree  injured,  being  shrivelled  in  parts, 
but  I believe  will  not  prove  to  be  illegible.  All  the  rest  of  the  documents,  being  more 
than  nine-tenths  of  the  whole,  are  quite  safe  and  uninjured. 

I am,  Sir,  yours  faithfully, 

(Signed)  JOHN  MARTIN. 

To  Mr.  Marr,  52,  Cheapside. 

P.S. — The  Safe  was  exposed  to  the  fire  about  Five  a.m,  on  Sunday,  and  was  lying 
amongst  the  smoking  ruins  till  Three  p.m.  on  Monday. 

Another  great  security  in  W.  Mark’s  Safe  consists  also  in  the 
Lock ; the  Safe  having  fallen  from  the  second  floor  without  receiving 
the  slightest  injury. 


GREAT  EIRE  IN  UPPER  EAST  SMITHEIELD. 

Colour  Works , 115,  Upper  East  Smithfield , 

London , June  Y[tliy  1852. 

Sir, 

The  Safe  we  bought  of  you  three  or  four  years  back,  was  unlocked  by  us  this 
morning,  and  all  the  Books  and  Parchments  were  uninjured. 

The  Safe  was  exposed  to  the  fury  of  the  Fire  from  Nine  o’Clock  p.m.  to 
Eight  o’Clock  a.m.,  during  which  period  not  less  than  forty  tons  of  oil  and 

ONE  HUNDRED  BARRELS  OF  TAR  WERE  CONSUMED,  CLOSE  TO  THE  SAFE. 

The  safe  was  red  hot. 

Sir,  your  obedient  servants, 

(Signed)  THOS.  HUBBUCK  & SON. 

Mr.  Wm.  Marr,  52,  Cheapside. 

P.  S.— Send  us  two  or  three  of  your  small  Safes  on  loan;  they  will  be  returned 
when  you  send  us  the  new  ones,  which  must  be  put  in  hand  immediately. 


EXPERIMENTAL  TEST. 

To  ascertain  their  security,  several  of  the  boxes  were  thrown  into 
furnaces,  and  allowed  to  remain  there  till  they  became  red  hot,  but 
the  boxes  and  their  contents,  consisting  of  parchment  and  taper, 
were  perfectly  uninjured.  The  Patentee  begs  to  refer  to  Messrs. 

"Evans  and  Co.,  of  Queen  Street,  Cheapside;  and  Messrs.  Gladill, 
of  Clerkenwell  Close,  in  whose  furnaces  the  boxes  were  thrown 
when  the  experiment  was  made,  and  which  was  witnessed  by  more 
than  forty  gentlemen. 
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ESTABLISHED  1795. 


E.  TANN  & SONS, 

PATENTEES  OF  THE  RELIANCE  LOCK,  AND  CHEMICAL 

COMPOUND  FILLED 

FIRE-PROOF  SAFE. 


Works-l,Hope  Street,  Hackney  Road,  London 


Bankers’  Safe  Open,  shewing  inner  and  outer  Doors  | Bankers’  Safe  Closed,  fitted  with  Patent  Lock 


The  Inner  and  Outer  Doors  of  these  Safes  are  filled  with  a Chemical 
Compound  which  affords  great  additional  security. 


Edward  Tann  and  Sons  beg  respectfully  to  call  the  attention  of 
Bankers,  Merchants,  and  others  having  possession  of  Books,  Deeds, 
Records,  Plate,  Jewellery,  &c.,  requiring  safe  custody,  to  their  New 
Patent  Fire-Resisting  Safes,  Chests,  and  Boxes. 

The  principle  upon  which  these  Safes  are  constructed,  is  the  filling 
the  hollow  chambers  with  a composition  (the  discovery  of  the  Patentees) 
which  fuses  under  a high  degree  of  heat,  such  as  would  destroy  the 
contents  of  an  ordinary  iron  safe  ; the  process  of  fusion  neutralises  a 
considerable  portion  of  the  heat  received  by  the  outer  and  exposed  body  ; 
when  in  a state  of  fusion  it  possesses  an  increased  power  of  resistance  to 
the  transmission  of  heat,  and  fills  the  chambers  more  completely  than 
when  in  its  quiescent  state,  and  becomes  a perfect  nonconductor.  The 
temperature  further,  cannot,  in  the  most  powerful  fire,  be  increased 
beyond  that  at  which  fusion  takes  place,  until  decomposition,  an  operation 
which  would  require  a much  longer  continuance  of  heat  than  the  destruc- 
tion of  the  most  substantial  house  property  would  occasion. 


Prize  Medal  awarded  for  the  Safes  at  the  Great  Exhibition 

of  1851.— Class  22— No.  507. 


Prize  Medal  awarded  for  the  Lock,  at  th9  Great  Exhibition 

of  1851.— Class  22.— No.  670. 


THE 


PATENT  RELIANCE 


GUARDED 


LEYER  LOCK 


Has  a decided  advantage  over  other  lever  locks,  a new  principle  being 
introduced,  viz.  the  protecting  one,  two,  or  more  of  the  Levers  by  a 

Guard which,  in  addition  to  all  the  advantages  of  the  lever  detector 

locks,  presents  an  entirely  new  feature,  and  prevents  the  possibility  of 
any  keys  yet  made  opening  it. 

Secondly.  The  Guards  are  placed  on  several  of  the  levers,  and 
protect  the  lever  either  above  or  below  them,  so  that  even  if  a false  key  oi 
pick  succeeded  in  lifting  to  the  proper  height  all  the  levers  with  un- 
protected fronts,  it  could  not  possibly  raise  the  one  behind  the  guarded 
lever,  and  the  slightest  extra  lift  of  the  guarded  levers  at  once  fixes  the 
detector,  and  then  the  proper  key  only  can  regulate  it. 

From  the  application  of  guards  to  the  levers,  the  Patentees  can  con- 
fidently recommend  their  Lock,  as  the  best  and  most  secure  ever 
presented  to  the  public. 


Manufacturers  to  the  Honorable  Board  of  Ordnance. 


Of  the  Fire-Resisting  Qualities  of  Tanns’  Patent  Safes,  Sec 

at  Liverpool. 


A test  of  Tann’s  Patent  Safes  was  made  on  the  13th  of  June,  1850, 
in  the  Islington  Old  Market,  Liverpool,  in  the  presence  of  the  W orshipful 
the  Mayor,  and  numbers  of  gentlemen  of  the  professional  and  commercial 
classes  of  Liverpool.  The  chest  contained  papers,  a £50  bank  note,  a 
£5  bank  note,  a silver  watch,  and  a parchment  deed  with  four  seals  at- 
tached. After  having  been  exposed  to  a severe  fire,  consisting  of  forty 
cwt.  of  coal,  and  other  combustibles  for  three  hours,  the  chest  was 
removed  and  opened,  when  the  whole  of  the  contents  were  found  perfect — 
the  watch  indicating  the  exact  time.  At  the  suggestion  of  several  parties 
on  the  ground,  the  chest  was  subjected  to  a second  ordeal  for  an  hour,  and 
with  the  same  satisfactory  result : a gold  wat<Sh,  deposited  by  a gentleman 
(a  casual  visitor),  and  several  other  articles  of  value,  were  restored  to 
their  respective  owners  as  perfect  as  before  the  test,  and  the  parchment 
deed  with  the  four  seals  was  quite  perfect,  the  impression  on  the  wax 
being  as  perfect  as  when  first  deposited  in  the  chest.  An  offer  was  then 
made  by  the  representatives  of  the  Patentees  to  subject  the  chest  to  a 
further  test,  but  the  majority  were  of  opinion  that  it  was  unnecessary, 
and  that  the  chest  had  been  subjected  to  a much  more  severe  heat  than 
ever  it  could  possibly  meet  with  in  any  accidental  fire. 

The  foregoing  facts  are  certified  by  the  signatures  of  upwards  of 
seventy  witnesses,  amongst  which  we  extract  the  following  ; we  also  quote 
extracts  from  the  several  Liverpool  newspapers  : — 


Henry  Blyth,  Liverpool. 

C.  Walters,  Trinity  College,  Dublin. 
G.  C.  Lumley,  Kemberton,  Salop. 

T. Pearson &Co.  Iron  founders,  Livei  pi. 
Jos.  Roberts,  Ironmonger,  Liverpool. 
William  Procter,  Liverpool. 

Jos  Shakeshaft,  Liverpool. 

Wm.  Musker,  Liverpool. 

Rich.  Duke,  (Robinson  & Duke,  Soli- 
citors,) Liverpool. 

James  Hurst,  Birmingham. 

Chas.  H.  Hill,  (Clare  and  Hill,  Soli- 
citors,) Liverpool. 


Charles  Alfleck,  Manchester. 

W.  D.  Stevenson,  Manchester. 
Charles  Sharpe,  Liverpool. 

John  Mercer,  Liverpool. 

The  Rev.  W.  Wheeler,  Liverpool. 
James  Huie,  Edge  Hill,  Liverpool. 
Thos.  Rigby,  Liverpool. 

Wm.  Groom,  (Agent  for  the  York- 
shire Fire  Office,)  Liverpool. 
Henry  Morris,  Liverpool. 

Jas.  Forster,  Patentee  of  the  Rapid 
Water  Purifier. 

John  R.  Gorst,  Liverpool. 


Preservation  of  Deeds,  Books,  &c.,  from  Fire. — On  Thursday 
noon  a large  fire  of  coal  and  wood  was  lighted  in  the  centre  of  the  deserted 
Islington  Market ; and,  when  sufficiently  ignited,  an  iron  sate,  and  one 
of  Tanns’  Patent  Safes  were  placed  in  it,  and  the  flames  increased  by 
agitation  and  new  fuel.  After  remaining  there  three  hours,  they  were 
removed.  On  being  opened,  in  the  presence  of  the  Mayor  and  a number  of 
gentlemen,  the  papers  in  the  iron  safe  were  all  consumed ; but  the 
papers,  a £50  bank  note,  a £5  bank  note,  and  a silver  watch,  in  the 
patent  safe,  were  found  to  be  uninjured.  A second  trial  took  place, 
and  with  a similar  result.  There  can  be  no  doubt  that  these  safes  will 
resist  any  degree  of  heat  to  which  they  are  likely  to  be  exposed  in  ordinary 
fires. — Liverpool  Journal , June  15,  1850.*4 

* The  above  account,  which  was  penned  by  the  editor  himself,  is  extremely  satisfactory,  inasmuch 
as  Mr.  Whitty  is  well  known  to  have  had  great  experience  as  Superintendent  of  the  Liverpool  Police 
and  lire  brigade. 


Of  E.  Tann  80  Sons’  Patent  Reliance  Safes,  took  place  at  Glasgow, 

On  the  17th  of  October,  1850, 


In  the  presence  of  the  Superintendent  of  Police,  and  a large  number  of 
the  Bankers,  Merchants,  and  Tradesmen  of  that  City.  The  Safe  was 
placed  in  the  midst  of  48  cwt.  of  coals  and  several  waggons  of  wood,  and 
was  exposed  to  the  action  of  the  fire  for  three  hours  and  a half.  The 
result  was  quite  satisfactory,  as  the  testimonials  underneath  will  testify. 

“ Glasgow,  October  17,  1850. 

Being  present  at  the  commencement  of  the  advertised  public  test  of 
the  fire-resisting  qualities  of  E.  Tann  & Sons’  of  (Hackney  Road, 
London)  Patent  Reliance  Chemical  Filled  Safes,  we  certify  that  this 
document,  with  several  books,  bank  notes,  &c.,  among  them  parchment 
deeds,  with  seals,  and  a watch,  was  deposited  in  one  of  the  safes  imme- 
diately before  being  placed  in  the  fire. 

We  certify  that  the  prefixed,  and  all  other  documents,  watch,  bank 
notes,  &c.,  placed  in  E.  Tann  & Sons*  Patent  Reliance  Safe,  prior  to  its 
being  deposited  in  a testing  fire,  consisting  of  forty -eight  cwt.  of  coals, 
and  several  waggons  of  wood,  to  prove  its  fire-resisting  qualities,  were, 
after  a severe  test  of  three  hours  and  a half,  found  perfect  as  when  lodged. 


James  Smart,  Superintendent  of  Police. 

George  M‘Kay,  Assistant  Superintendent  of  Police, 
David  Robertson,  Bookseller  to  Her  Majesty. 


Ralph  Wardlow,  Jun.,  West  of  Eng- 
land Fire  Office. 

James  Smith,  Architect,  St.  Vincent 
Street. 

Geo.  Knight,  Smith,  Edinburgh. 
Charles  P.  Bush,  Glasgow. 

Robert  Bald,  Ironmonger,  Glasgow. 
J.  M‘Laren,  Ironmonger,  Giasgow. 
Peter  Mather,  Editor  of  the  Christian 
News , Glasgow. 

Jas.  Watson,  Banker,  Glasgow. 
Arch.  M‘Nair,  Merchant,  Glasgow. 
James  Fleming,  Customs  Agent, 
Glasgow. 

Thos.  Brown,  Engineer,  Glasgow. 
William  Lochhead,  Glasgow. 

J.  Crawford,  S.E  North  British  Mail 
George  Watson,  Scottish  Guardian 
Donald  Henderson,  Glasgow. 


T.  Leadbeater,  Gordon-st.  Builder 

James  Buchanan,  Sharebroker, 
Glasgow. 

Alex.  Clark,  House  Factor, 
Glasgow. 

William  M‘Geoch,  Ironmonger, 
Glasgow. 

Andrew  Alexander,  Builder, 
Glasgow. 

Andrew  Galloway,  Hope  Street, 
Glasgow. 

Thos.  Knox,  44,  Renfield  Street, 
Glasgow. 

Thomas  M‘Nair,  Glasgow. 

David  M‘Kenzie,  Ironmonger, 
Glasgow. 

George  M.  Locket,  Glasgow. 

Dun.  Campbell,  Glasgow.” 


Trial  of  Tann  and  Sons’  Fire-Proof  Safes. — On  Thursday  last,  in  an  open 
space  in  Blythswood  Holm,  a trial  was  made  of  the  fire-resisting  qualities  of  Tann  and 
Sons’  Patent  Safes.  A large  fire,  consisting  of  two  or  three  tons  of  coals,  was  built 
about  the  safe  to  be  subjected  to  the  ordeal.  At  twelve  o’clock  the  fire  was  kindled, 
and  a keen  westernly  breeze  blowing,  it  burnt  fiercely  till  half-past  three,  when  the 
safe  was  taken  out  in  the  presence  of  a respectable  company,  among  whom  its  contents 
were  scattered.  The  documents  deposited  in  it  were  found  in  a state  of  complete 
preservation-^not  even  the  smell  of  fire  about  them.  A common  malleable  iron  safe, 
deposited  beside  in  the  fiery  mass,  was  found  to  have  its  contents  burnt  to  a cinder. 
The  experiment  was  completely  satisfactory. — Glasgow  Examiner,  October  19,  1850. 
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Z/EGZSTFZ/ED  JCCOZ/DZZVG  to  Z/CF  or  P/IfitZ/IMF/V  F. 


/u  addition- ZeiZer  sce/rrz'Zi ’oF/ZrreZid  tiwn3ZmyMtiIocZ& possesses  fir 
PieZZiery/rmcipZe  oZsedeZj'M  Med/Fet’erdZoZt  Guards,  n/ir/i  ///add  Me  pox - 
-rilrifijyofWif  JZoZf  Z/ernp  irdZieZrmm,  nrfZtoa/ ’ ZZtee/ppZeeerZdo  oZiZsonn  /cry. 

JZ/e/Zti  on  Me  'I/oimy  Sorer/  key,  *3yiZs pemtioo‘/7ress7zre ■,  drinpsdeedu'w 
ymredti/Zmrueepruedpoxdase,  d- xore/rzins  Mem^irM/dMehy  ZyZZwwual 
odor^yra/Pzm^  ads  rproroMeFimZtZrrs','  d alike  same  /dncprrrpeZse/  wZZtdmm 
Zdu/Ze'Ztai pZeerswr.  ZMfs 2eie/Z7uard  'd'/umd/er ' "a//ZrtZ ZoapZe  seerrrdy,  da/i/may 
Zarar/msed-  ZySZ/e  rare  tier  oZ/am  o/F/oedZnx;  HMkrMooks/oz/yif  Z/a/Z  /dyes 
d/prms  xrrdedZe  Fre/ZZpurposes  M/MZeZfJodsrue/ryaZrrd,  r/rrs  iocs  csssor  bs 


7Zze acPo/u  o/‘  Mis  la/eZf  reproduced  Ztyam  mcZine  ordevd.  en  t/rc 
s/dnd/e.  erred  iZ/e  sirnpZe  rperrrZwn/  o/pueZong  /Zee  linedr  Mum 
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JAMES  CRAY  & SON  , 85. GEORGE  STREET.  ED!N* 


-Dnu  AAe  •^h&urrr. ABariJc  S'rr/e  ^Z/Of'A: 


O 

DouA/e  '/AcAuj/l  Door  Sp/vsiy. 


EDWIN  COTTERILL’S 

PATENT  CLIMAX  DETECTOR  LOCKS. 


TESTIMONIALS. 

Testimonial  from  Richard  Roberts,  Esq.,  Inventor  and  Patentee , of  Manchester; 

after  examining  the  American  Lode. 

Globe  Works,  Manchester,  September  8th,  1851. 

Sir, 

Knowing  your  celebrity  as  a lock  maker,  I ordered  two  of  your 
Patent  Climax  Detector  Locks,  intended  for  a Bank  Safe,  and  as  you  requested 
to  have  my  opinion  on  their  merits,  I beg  to  state  that  I have  carefully  and 
minutely  examined  both  locks  in  all  their  ingenious  and  beautiful  movements  ; 
and  I can  with  pleasure  (in  addition  to  the  valuable  and  eminent  opinions  you 
already  possess),  certify,  that  I believe  your  Locks,  for  security  against  picking, 
utility,  and  workmanship,  stand  unequalled.  I know  of  nothing  extant  entitled 
to  a preference,  and  for  any  Bank  Safes,  Strong  Booms,  &c.,  I may  require 
Locks  for,  I shall  be  happy  to  order  them  from  you. 

I am,  sir,  your  obedient  servant, 

RICHARD  ROBERTS, 

Of  the  Finn  of  Roberts,  Dobinson,  and  Co. 

To  Mr.  Edwin  Cotterill,  Birmingham. 

Copy  of  a letter  from  Henry  Hitchins,  Esq. , Inspector  of  Prisons. 

Government  Prisons  Office, 

Dublin  Castle,  July  30tli,  1851. 

Dear  Sir, 

The  principle  of  your  Patent  Climax  Detector  Lock  has  excited 
much  attention  amongst  scientific  men  here,  and  several  competent  persons,  to 
whom  I have  submitted  the  invention,  have  expressed  a very  high  opinion  of  its 
merits,  and  considered  it  a practical  impossibility  to  violate  the  Lock.  Being 
thoroughly  convinced  of  the  entire  security  of  your  Locks,  I shall  use  my  in- 
fluence in  forwarding  them  adoption  in  the  Government  Prisons. 

I am,  sir,  yours  very  respectfully, 

HENRY  HITCHINS. 

To  Mr.  Edwin  Cotterill,  Birmingham. 


From  Luke  Hebert,  Hsq.,  C.  H.,  Editor  of  the  “ Engineers'  and  Mechanics'  En- 
cyclopcedia,"  after  giving  an  illustrated  article  on  the  merits  of  this  Lock,  in 
the  last  volume  of  his  work. 

Sir, 

I have  attentively  examined  your  new  Patent  Detector  Run  Lock, 
and  have  discovered  very  much  to  admire  in  the  construction  and  arrangement 
of  its  parts.  I consider  the  action  of  the  Lock  the  most  ingenious  piece  of 
mechanism  ever  applied  to  this  important  article,  and  I have  no  hesitation  in 
declaring,  as  my  opinion,  that  it  would  be  impossible  to  form  an  instrument  to 
act  upon  the  works.  I also  find  that  the  indentations  of  the  key  are  so  varied 
in  their  depth  and  inclination,  as  to  preclude  the  possibility  of  taking  an  accurate 
impresion  therefrom. 

The  Detector  is  applied  to  a beautiful  system  of  levers,  in  a very  simple  and 
efficient  manner,  which  must  increase  the  durability  of  that  useful  appendage.  I 
also  regard  the  contrivance  of  the  spring  bolt  sliding  in  a channel  made  in  the 
main  locking  bolt,  as  an  important  feature  in  your  improvements,  as  it  combines 
strength,  inviolability,  and  ease  of  motion  in  a remarkable  degree. 

Your  Patent  Detector  Padlock  which  I received  with  the  above,  affords  a 
splendid  specimen  of  the  modern  manufacture  of  such  articles,  and  it  possesses 
all  the  security  of  the  Rim  Lock  in  a very  compact  and  elegant  form. 

Also  the  Patent  Detector  Cabinet  Locks,  I received  at  the  same  time.  Thess 
I consider  truly  unique,  together  with  perfect  security : in  short,  I look  upon 
the  whole  as  a complete  triumph  in  the  art  of  Lock-making,  and  I sincerely  wish 
you  all  the  patronage  your  invaluable  inventions  merit. 

I am,  sir,  your  obedient  servant, 

LUKE  HEBERT. 


To  Mr.  Edwin  Cotterill,  Birmingham. 


Fig.  1. 


EXPLANATION  OP  ENGKAYINGS. 


Fig.  1 is  a front  view  of  the  principle  of  Cotterill’s  Patent  Climax 
Detector  Lock.  Fig.  2,  a back  view  of  the  same.  The  inviolable  security  of 
this  Lock  will  be  understood  by  the  following  explanation.  The  cylindrical 
barrel,  as  shown  in  fig.  1,  contains  a number  of  steel  slides  MM,  which 
move  in  radiating  channels  in  the  face  of  the  barrel,  and  are  pressed  towards  the 
centre  by  helical  springs  NN,  contained  therein.  A circular  groove  00,  is  cut 
in  the  face  of  the  barrel  and  of  the  slides,  so  that  when  the  slides  are  forced  out- 
wards by  the  key,  a continuous  circular  channel  is  formed  by  the  coincidence  of 
these  with  that  m the  barrel’s  face.  When  the  key  is  withdrawn,  each  of  the 
slides  is  forced  in  different  degrees  towards  the  centre,  so  that  their  solid  portions 
intercept  the  groove  in  the  barrel,  and  in  this  position  the  barrel  is  held  fast  by 
a fixed  circular  ring  P,  fitting  in  the  groove  00,  and  notched  on  its  face  so 
as  to  embrace  each  of  the  slides.  The  key  consists  of  a cylindrical  stem  Z,  having 
a number  of  inclined  grooves  cut  in  its  circumference  agreeing  with  the  number 
of  the  slides  in  the  Lock  : these  grooves  are  cut  longitudinally  in  the  barrel  of  the 
key,  and  they  all  vary  in  depth,  slope,  and  the  angle  formed  by  them  bottom  with 
the  axis  of  the  key.  When  placed  in  the  Lock  for  the  purpose  of  opening  it,  the 
inclined  bottom  of  each  groove  forces  out  a slide  until  the  openings  in  the  latter 
coincide  with  the  notched  ring  P,  and  the  barrel  may  then  be  turned  by  the  key 
in  either  direction.  Should  an  attempt  be  made  to  open  the  Lock  with  a false 
key,  the  slides  are  projected  too  far,  and  are  retained  in  that  position  by  spring 
catches  or  detectors  II,  which  fall  into  the  groove,  so  that  the  trite  key  cannot 
open  the  Lock  until  by  a peculiar  backward  movement  the  detectors  are  disen- 
gaged ; these  detectors  give  an  additional  strength  and  security,  and  are  not 
liable  to  be  thrown  by  accident:  Any  violent  application  of  an  opening  instru- 

ment or  false  key  will  not  affect  the'  works  injuriously,  owing  to  the  slides  being 
firmly  fixed  in  deep  grooves  formed  in  the  revolving  barrel,  and  seemed  down 
by  a steel  ring  L,  which  precludes  every  approach  to  the  movement  by  any  other 
means  than  the  legitimate  key,  from  which,  owing  to  its  peculiar  formation,  it  is 
IMPOSSIBLE  TO  TAKE  AN  IMPRESSION. 

The  slides  merely  move  along  the  grooves,  under  cover,  and  return  by  the 
pressure  of  the  helical  springs,  which  are  equally  distributed  around,  and  these 
having  such  a very  slight  amount  of  duty  to  perform,  are  not  liable  to  set  or 
break  : but  supposing  such  an  improbable  tiling  could  occur,  it  would  not  injure 
the  action  in  the  slightest  degree,  as  the  security  of  the  Lock  rests  solely  on  the 
exact  distance  the  slides  are  forced  from  the  centre,  not  in  their  returning  to 
any  particular  place,  consequently  the  security  of  the  Lock  must  remain  unim- 
pared  even  if  the  whole  of  the  springs  were  damaged.  Where  the  slightest 
friction  occurs  in  the  works,  A counter  one  has  been  provided  in  order  to  pre- 
vent derangement.  The  keys  are  cut  by  a newly-invented  Machine,  which  can 
be  varied  whilst  working  to  such  an  extent,  that  millions  of  keys  may  be  cut 
and  yet  every  one  shall  differ,  two  keys  only  are  cut  alike  (unless  more  are 
specially  ordered),  and  these  are  sent  with  the  Locks  sold. 

The  Locks  are  all  made  to  the  keys,  which  at  once  removes  the  possibility 
of  any  but  the  legitimate  keys  opening  them. 

The  attention  of  BANKERS  is  respectfully  solicited  to  this  Lock,  as  the 
principle  is  eminently  adapted  to  eveiy  description  of  Iron  Safe  and  Chest ; it 
can  be  made  to  shoot  any  number  of  bolts  in  each  direction,  and  from  the 
peculiarity  of  the  principle, 'GUNPOWDER  cannot  be  successfully  employed  to 
force  them  from  their  position. 

The  curious  in  mechanism  are  respectfully  invited  to  examine  E.  CotterilTs 
newly-invented  Nosle  Drop,  which  entirely  closes  and  locks  the  key-hole  : it  is 
self-acting  in  locking,  but  cannot  be  removed  without  the  aid  of  the  legitimate 
key  to  the  Lock. 

N.B.  Rim,  Mortice,  Pad,  Iron  Sake  and  Chest,  Cabinet,  and  every  other 
description  of  Lock  made  on  the  same  principle. 

DEPOT  FOR  FIRE-PROOF  SAFES,  CHESTS,  &c„ 

PITTED  WITH  THE  PATENT  CLIMAX  DETECTOR  LOCK. 

105,  NEW  STEEET,  BIRMINGHAM. 


TESTIMONIALS  CONTINUED. 


From,  George  Shaw,  Fsq.,  Professor  of  Chemistry,  Queen's  College,  Birmingham ; 
late  Lecturer  on  Chemistry  and  Experimental  Philosophy  in  the  Birmingham 
Philosophical  Institution ; author  of  a Manual  of  Electro- Metallurgy,  S(c. 

Cannon  Street,  Birmingham,  November  11,  1850. 

Dear  Sir, 

For  the  last  two  years  I have  been  intimately  acquainted  with 
the  mechanism  you  have  introduced  into  Locks,  and  have  had  many  opportunities 
during  that  time  of  observing  its  action  in  Locks  ot  different  kinds  : in  stating, 
therefore,  my  opinion  that  yours  are  the  most  perfect  Locks  I have  ever  seen,  and 
that  I believe  it  to  be  impossible  for  any  one,  even  the  maker  himself,  to  pick 
them,  I express  a deliberately  formed  opinion,  founded  on  long  observation.  I 
know  tliis  opinion  to  be  shared  by  many  competent  men,  for  in  my  capacity  of 
Honorary  Secretary  to  the  late  Exliibition  of  manufactures,  as  well  as  at  one  of 
the  Lectures  of  the  British  Association,  at  its  last  Meeting  at  Birmingham,  I 
pointed  out  your  invention  to  many  of  the  scientific  men  there  assembled  in  our 
Town,  and  it  invariably  elicited  the  warmest  commendation.  I also  took  an 
opportunity  of  explaining  it  to  the  Fellows  and  Members  of  tlie  Literary  and 
Philosophical  Society  here,  in  my  discourse  “ On  some  recent  Mechanical  inven- 
tions ” about  a year  ago,  when  the  originality  and  efficiency  of  your  invention 
were  the  subject  of  general  admiration. 

I am,  dear  sir,  truly  yours, 

GEORGE  SI1AW.* 


To  Mr.  Cotterill. 


From  William  Johnson,  Esq.,  Consulting  Engineer,  Asso:  Inst:  C.  E.,  HI.  Inst, 
Mech:  Engineers. 

33,  Buchanan  Street,  Glasgow,  November  9th,  1849. 

Dear  Sir, 

When  in  Birmingham  during  the  present  year,  at  the  Meeting 
of  the  British  Association,  I carefully  examined  your  “ Climax  Detector  Lock  ” 
under  its  various  modifications ; and  subsequent  to  that  date  I further  consid- 
ered its  principle  in  preparation  for  the  illustrated  article  on  the  subject,  written 
by  me  for  the  “ Practical  Mechanics’  Journal,”  and  I have  arrived  at  the  con- 
clusion that  it  is  the  most  secure  lock  yet  produced.  In  fact  it  appears  to  me 
that  it  cannot  be  opened  by  any  means  whatever,  other  than  the  original  key 
fitted  by  the  maker.  Having  already  so  fully  expressed  my  opinion  as  to  the 
perfect  safety  of  this  lock,  in  the  article  previously  referred  to,  on  “ Cotterill’ s 
Improvements  in  Locks,”  at  page  183,  volume  2,  of  the  “ Practical  Mechanics’ 
Journal,”  for  November  1849,  I may  without  further  comment  refer  to  it  for 
details. 

I am,  dear  sir,  yours  very  obediently, 

WILLIAM  JOHNSON. 

To  Mr.  Edwin  Cotterill,  Birmingham. 


The  Patentee  lias  great  pleasure  in  stating  that  numerous  other  scientific 
and  mechanical  Gentlemen  of  the  highest  standing,  can  be  referred  to. 


A PBIZE  MEDAL  WAS  AWARDED,  AT  THE  GREAT  EXHIBITION,  FOR  THESE  LOCKS. 


* This  Gentleman  was  one  of  the  Jurors  on  Locks  at  the  late  “ Great  Exhibition." 


TUCKER  AND  REEYES’ 


Closed  Key-Hole  Detector  Lock. 



The  principles  on  which  this  Lock  is  constructed  being  quite 
original,  a few  remarks  respecting  them,  and  a brief  description  of 
the  nature  of  “ Combination  Locks  ” in  general,  may  tend  to  give 
a clearer  conception  of  the  absolute  character  of  the  security 
obtained  in  this. 

The  term  “Combination”  is  applied  to  all  Locks  having  shifting 
or  moveable  wards,  to  distinguish  them  from  the  more  common 
kinds  of  locks  in  which  the  wards  are  immoveably  fixed.  Locks 
of  this  last  or  fixed-ward  class  having  been  proved  by  experience 
to  be  insecure,  combination  or  moveable-ward  locks  were  intro- 
duced, and  for  many  years  were  considered  to  afford  all  the 
security  against  fraud  which  mechanical  combinations  could 
supply  ; but  a simple  and  easy  method,  by  which  they  can  be 
successfully  assailed,  having  within  the  last  few  years  been 
generally  disseminated,  a need  has  arisen  for  a lock,  which, 
while  it  shall  afford  the  most  unquestionable  security,  shall  at 
the  same  time  be  so  simple  and  cheap  in  construction  as  to  be 
within  the  reach  of  all  having  property  or  valuables  to  secure. 

The  wards  in  a combination  lock  are  customarily  all  alike  in 
form  and  dimensions,  and  are  similarly  arranged  or  disposed  in 
the  lock,  the  only  difference  between  them  being  in  the  relative 
positions  of  the  pass-notch  in  each  : this  pass-notch  is  a space  cut 
in  each  to  admit  the  opposing-piece  or  plate  which  stands  at  right 
angles  with  the  wards  across  the  path  they  must  traverse,  and 
against  which  they  must  of  necessity  stop  if  not  correctly  arranged 
in  position.  To  open  a lock  on  this  principle,  all  that  is  required 
is  so  to  arrange  the  combination -wards  that  the  pass-notch  in  each 
shall  be  on  the  same  plane  with  the  opposing  piece,  when  a 
continuous  space  being  opened  for  its  passage,  unlocking  can  be 


effected.  This  requisite  arrangement  of  the  wards  is  of  course 
effected  at  once  by  the  true  key,  which  is  cut  into  irregular 
depths  to  correspond  with  the  positions  of  the  notches  in  the 
wards  of  the  lock  ; but  it  can  also  be  readily  effected  by  other 
means,  and  to  accomplish  it,  what  is  necessary  is  to  apply  pressure 
in  such  a direction  as  to  bring  the  wards  into  frictional  contact 
with  the  opposing  piece,  and  then,  with  any  suitable  instrument, 
to  carry  each  one  separately  in  the  direction  in  which  in  its 
ordinary  action  it  would  be  carried  by  the  key,  when  the  position 
of  the  notch  in  each  can  with  certainty  be  ascertained,  not  only 
the  sense  of  touch,  but  the  ear  also,  readily  detecting  when 
the  notch  in  each  arrives  at  the  same  plane  with  the  opposing 
piece. 

The  reason  why  such  locks  can  be  picked  is  this,  that  commu- 
nication with  the  combination  wards  can  in  them  be  obtained 
while  they  are  in  contact  with  the  opposing  piece.  Could  a lock 
be  so  constructed  that  such  a communication  was  not  possible,  it 
is  evident  that  there  would  then  be  no  means  of  ascertaining  by 
skill  the  requisite  positions  for  the  combination  wards,  and  that 
consequently  no  attempt  to  pick  such  a lock,  no  matter  how 
scientifically  or  skilfully  conducted,  could  succeed. 

The  present  lock  is  so  constructed  that  such  communication  is 
impossible  : the  key -hole  being  completely  closed  or  covered  over 
during  the  whole  time  the  bolt  is  being  drawn  back,  and  while  the 
wards  and  the  opposing  piece  are  in  contact  with  or  passing  each 
other.  The  action  of  the  wards  or  slides  is  from  front  to  back,  as 
in  a Bramah  lock,  but,  unlike  locks  of  that  description,  the  slides, 
instead  of  being  placed  centrically  in  the  revolving  slide-box  or 
drum,  are  contained  in  an  eccentric  chamber  in  it ; the  only  access 
to  them  being  through  a grated  or  gridiron  key-hole,  which  is 
attached  to  and  revolves  with  the  drum.  In  a lock  on  the  Bramah 
construction  again,  the  opposing  plate  is  so  formed  that  the  slides 
are  always  in  contact  with  it  ; but  in  the  present  lock,  that  plate 
is  so  constructed  and  disposed  that  the  slides  cannot  be  brought 
into  contact  with  it,  until  the  drum  which  contains  them  is  turned 
so  far  round  as  to  carry  the  grated  key-hole  completely  behind  the 
front  plate  of  the  lock,  when  communication  with  the  combination 
slides  is  a mechanical  impossibility. 

Skilfulness  and  delicacy  of  manipulation  on  the  part  of  the  lock- 
picker  being  thus  manifestly  rendered  inoperative,  the  only  other 
course  which  remains  open  to  him  is,  that  of  essaying,  by  perse- 


verance  to  exhaust  the  combination  chances  ; in  other  words,  of 
attempting,  by  continuously  varying  the  positions  of  the  wards  or 
slides,  to  stumble  upon  the  right  arrangement  for  them  ; and  if  a 
lock  contained  no  provision  for  limiting  such  attempts,  picking 
could  be  so  accomplished,  but  in  the  present  lock  this  is  effectually 
provided  for,  by  the  action  of  a part  named  by  the  inventor  his 
“ Detector  Bolt.” 

The  extreme  difficulty  of  correctly  adjusting  any  portion  of  the 
slides  will  be  apparent  when  it  is  stated  that  after  every  attempt  to 
pass  the  opposing  plate,  the  slides  are  forced  into  their  normal 
positions  before  access  to  them  can  again  be  obtained  ; thus 
undoing  at  every  fresh  trial  whatever  success  may  have  been 
effected  in  the  previous  one.  But  were  a lock-picker  to  succeed 
in  arranging  those  slides  which  must  first  pass  the  opposing  plate, 
the  detector  bolt  would  prevent  the  possibility  of  his  re-opening 
the  key-hole  to  adjust  the  remainder.  He  would  in  fact  defeat 
himself ; as  success  in  his  attempts  to  remove  the  first  obstacles  in 
his  way,  would  inevitably  prevent  any  renewal  of  his  experiments. 
Perseverance  beyond  a specified  limit  is  therefore  impossible. 

The  objection  to  which  locks  having  their  “ combination  parts” 
acted  upon  by  springs  are  universally  liable,  namely,  “ disarrange- 
ment by  dirt  or  glutinous  oil,”  does  not  apply  to  the  present  one, 
the  slides  depending  for  their  re-adjustment  in  their  normal 
positions  on  an  incline  which  neither  dirt  nor  viscid  oil  can 
prevent  from  acting. 

In  addition  to  the  foregoing  peculiarities,  the  lock  is  so  con- 
structed  that  it  can  neither  be  forced  nor  injured  by  gunpowder, 
while  the  key  is  unusually  small  and  convenient  to  carry. 


TUCKER  AND  REEVES, 

T I V E R TO  Nj 


DEVON. 


TUCKER  & REEVES’  CLOSED  KEYHOLE  DETECTOR  LOCK®^ 
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Sealed  1840  and  1851. 


GROUP  OF  MILNERS’ 

FIRST-CLASS 

Holdfast  and  Fire-Resisting  Safes, 

AS  AT  THE  GREAT  EXHIBITION  IN  THE  CRYSTAL  PALACE. 

Class  22.  L — 28.  No.  642  in  Catalogue. 

REMOVED  FOR  PERMANENT  EXHIBITION  TO  MILNERS’  LONDON  DEPOT. 


47a,  MOORGATE  STREET,  CITY. 


The  various  Testimonials  and  Certificates  which  have  been  ‘received 
by  T.  Milner  and  Son  are  so  numerous,  as  also  the  accounts  of 
Tests  and  public  demonstrations,  that  it  would  he  impossible  to 
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introduce  them  here.  One  or  two  are,  however,  given ; and  a 
pamphlet,  containing  full  accounts  and  general  statements,  will  be 
cheerfully  furnished  on  application. 

Public  Test  at  Norwich,  under  the  auspices  of  the  Lord  Bishop 

and  the  Authorities. 

Milners’  Bankers’  Safe  and  No.  1 Safe  were  most  severely  tested  at 
Norwich,  on  Tuesday,  August  2'2nd,  (see  Norfolk  Netos , August  26th,)  the  former 
for  five  hours,  and  the  latter  for  two  hours  and  a half;  the  heat  of  the  fires  being 
proved  by  an  Iron  Safe  being  placed  in  the  fire  alongside  and  taken  out  with 
Milners’  No.  1 Safe,  both  being  externally  red  hot.  On  opening  the  two  Safes,  the 
books,  &c.,  in  the  Iron  Sa ie  were  found  to  be  reduced  to  ashes— those  in  both  of 
Milners’  Safes,  including  a bank  note,  a watch,  handkerchiefs,  jewellery,  &c.,  &c., 
being  uninjured.  In  proof  that  the  evaporating-steaming-principle  of  Milners' 
Safes  has  no  more  injurious  effect  upon  documents  or  writing  than  the  damping  of 
a newspaper  for  the  press,  a certificate  was  numerously  signed,  by  the  Lord  Bishop 
and  many  gentlemen,  and  placed  in  Milners’ Safe  during  the  trial.  Testimonials 
to  the  above  facts,  and  in  approval  and  recommendation  of  Milners’  Safes,  bear  the 
following  signatures Edward  Norwich,  (The  Lord  Bishop,)  President  of  the 
Athenaeum  ; E.  Bath  Power,  Vice-President  of  the  Athenaeum  ; John  Alexander, 
Samuel  Jarrold,  Charles  Muskett,  George  Arnold,  John  Barwell,  jun.  From  the 
Chamber  of  Commerce  : J.  H.  Gurney,  Chairman  ; H.  S.  Patteson,  Vice-Chairman; 
Directors — J.  Godwin  Johnson,  Robert  Chamberlin,  Edward  Willett,  J.  Norgate, 
Frederick  Brown,  John  Copeman,  jun.,  Joseph  Stannard,  jun  , John  Barwell, 
George  Jay  ; — Members;  Robert  Seaman,  Joseph  Geldart,  John  Sultzer,  Thomas 
Bounds,  W.  Thorold,  James  Colman,  Abel  Towler,  J.  E.  N.  Bacon,  Robt.  Colman, 
James  Daw  barn,  William  Shalders,  jun.,  Edw.  Blakely,  Josiah  Fletcher,  Charles 
Winter,  Horatio  Bolingbroke,  William  Stark,  Robert  Thompson,  Thomas  Potter, 
Henry  Trevor,  W.  S.  Mendham,  W.  S.  Saul,  Walter  M.  Miller,  A.  D.  Withers, 
J.  Bateman,  jun.,  William  Martin,  Robert  Howlett,  ironmonger,  R.  Colman, 
E.  N.  Bacon,  George  Watson,  Henry  Baker,  E.  C.  Hewitt,  S.  R.  Barnes,  Henry 
Bidwell,  Samuel  True,  jun.,  W.  P.  Marshall,  Robert  Thompson,  jun.,  iron 
merchant,  &c.,  &c. 

Ipswich , Ylth  Mo.  14 th,  1852. 

Respected  Friends, 

We  herewith  hand  you  a copy  of  a Testimonial  respecting 
the  trial  of  your  Safes  in  our  town,  and  congratulate  you  on  the  result  of 
the  same. 

We  are,  yours  respectfully, 

T.  Milner  and  Son,  RANSOME  AND  SONS. 

Liverpool. 

From  the  Ipswich  Journal. 

Public  Testing  of  Milners’  Patent  Fire-Resisting  Safes. — The 
triumph  of  science  was  completely  shown  by  the  result  of  the  trials  of  Milners’ 
Safes  that  took  place  in  Messrs.  Ransomes  and  Sims’  old  foundry  premises,  in  this 
town,  on  Wednesday  last,  at  Eleven  o’clock,  to  witness  which  a large  and 
influential  body  of  gentlemen  were  present,  including  S.  H.  Cowell,  Esq.,  mayor; 
C.  Burton,  Esq  , T.  D.  Burroughes,  Esq.,  Wm.  Rodwell,  Esq.,  W.  D.  Sims,  Esq., 
P.B.  Long,  Esq. ,W.  Buller.Esq.,  J.  May, Esq.,  J.  D.  Harmer,Esq.,T.  B.  Ross,  Esq., 
J.  A.  llansome,  E^q.,  It.  C.  ltansome,  Esq.,  Messrs.  J.  Geard,  J.  Ridley,  I.  Baker, 
Meadows  and  Son,  E.  C.  Berridge,  John  Rudkin,  R.  Miller,  John  Prentice, 
Thomas  Steam,  II.  Woolnough,  I.  P.  Bray,  S.  Piper,  T.  Conder,  W.  Bayley,  jun., 
C.  Silburn,  Edward  Hayward,  J.  L.  Ensor,  D.  Read,  I.  O.  Francis,  Woodruffe 
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Daniel,  A.  C.  Jeffries,  C.  F.  Burgess,  H.  B.  Hagreen,  E.  Batley,  &c.  Two  large 
fires  were  made  in  furnaces  of  bricks,  with  flues  all  through,  in  one  of  which  was 
placed  a common  iron  safe,  filled  with  loose  papers,  and  one  of  Milners’  Fire- 
resisting  Safes,  also  filled  with  books,  papers,  a silver  watch,  gold,  silver,  and  steel 
chains,  with  the  half  of  a £100  note.  The  whole  were  inspected  by  the  great  body 
of  gentlemen  present,  and  locked  down  by  Mr.  S.  H.  Cowell,  the  mayor.  Fifteen 
minutes  after  being  so  placed,  the  cast  iron  box  burst  from  the  great  heat  conveyed 
to  each,  while  the  patentees’  chest  firmly  stood  the  test  for  two  and  a half  hours. 
When  it  was  opened,  everything  was  taken  out  in  such  a perfect  and  uninjured 
state  as  to  surprise  and  astonish  all  present.  In  a second  furnace  of  similar  con- 
struction was  deposited  Milners’  double  banker’s  safe.  Afier  being  filled  by 
Mr.  D.  Wenden,  the  representative  of  T.  Milner  and  Son,  assisted  by  S.  H.  Cowell, 
Esq.,  and  W.  D.  Sims,  Esq.,  with  the  following  articles,  namely  the  half 
of  a £100  note,  several  copies  of  various  publications,  including  a beautifully 
illustrated  edition  of  “Uncle  Tom’s  Cabin,”  a casket  of  jewellery,  with 
gold  and  silver  watch  belonging  to  Mr.  Read,  jeweller  of  this  town  ; a gold  watch 
belonging  to  Mr.  Dorling,  a silver  watch  belonging  to  Mr.  D.  Wendon,  a silver 
watch  belonging  to  Mr.  Baker,  and  others,  the  property  of  gentlemen  present, 
with  which  was  also  a box  containing  several  metals,  to  try  the  heat  within, 
consisting  of  bitumen,  iron,  lead,  zinc,  by  a scientific  gentleman  present.  This 
safe  was  allowed  to  remain  five  hours,  during  which  time  every  exertion  was  made 
to  increase  the  heat,  the  fire  being  superintended  by  four  of  Messrs.  Ransomes’ 
men,  and  1^  tons  of  coal,  50  cwt.  of  firewood,  four  large  and  three  small  hogsheads, 
several  faggots,  &c.,  were  consumed.  At  the  time  of  opening  the  safe  the  most 
intense  anxiety  prevailed;  the  company,  including  a great  number  of  ladies  from 
the  town  and  neighbourhood,  being  very  great.  Every  accommodation  was 
afforded  to  give  all  parties  a fair  opportunity  of  seeing,  a ring  being  roped  round 
for  the  occasion.  Exactly  at  a quarter  to  five,  the  mayor,  with  the  gentlemen 
superintending,  entered  the  ring,  and  the  safe  was  opened.  On  presenting  its 
contents  the  greatest  delight  and  satisfaction  were  evinced ; each  watch  was  correct 
to  the  time,  being  compared  with  the  dial  at  the  old  foundry— no  variation  had 
taken  place;  every  manuscript,  book,  paper,  &c.,  was  quite  as  perfect  as  when 
placed  therein;  the  £100  note  was  delivered  to  the  mayor,  who  exhibited  it 
round,  with  all  the  other  deposits,  to  the  great  assemblage,  who  at  once  expressed 
their  entire  satisfaction  at  the  result  of  the  experiments,  and  proceeded  to  sign 
testimonials  recording  the  same.  We  before  briefly  alluded  to  the  common  iron 
safe,  which  was  also  exhibited  at  the  same  time  with  the  two  patent  safes  from 
Milners’,  and  certainly  presented  a powerful  contrast,  the  papers  all  being  burnt 
to  a calcined  ash.  A slight  discoloration  appeared  on  the  corners  of  one  or  two 
papers  taken  from  the  No.  I Safe,  which  Mr.  Wendon  was  glad  to  see,  as  it  gave 
him  an  opportunity  of  explaining  the  same,  being  the  essential  oil  from  the  non- 
conductor; and  proving  that,  however  discoloured,  no  injury  is  derived  from  the 
same.  At  the  close  of  these  experiments,  Mr.  Wendon  made  a short  address  to 
the  body  of  persons  present,  thanking  the  mayor  for  his  kind  attendance  and 
impartial  attention;  to  which  his  worship  replied,  expressing  his  extreme 
satisfaction  at  the  whole  proceedings,  and  heartily  wishing  so  good  an  invention 
its  deserved  support. 

Thomas  Milner  and  Son,  in  respectfully  claiming  attention 
to  their  Patent  Fire-Resisting  Principle,  would  beg  to  observe 
that,  having  had  letters  of  introduction  from  influential  parties  in 
Liverpool,  acquainted  with  the  value  of  their  invention,  to  the 

Right  Hon.  Lord  Viscount  Sandon  and  Lieutenant-General  Sir 
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Howard  Douglas,  members  for  Liverpool,  to  leading  bankers  and 
heads  of  commercial  establishments,  and  from  gentlemen  at  the 
head  of  scientific  bodies  in  Liverpool  to  others  connected  with 
similar  institutions  in  London ; and  amongst  others  to  Directors 
and  the  Secretary  of  the  London  and  Birmingham  Railway, — a 
public  trial  of  their  manufactures  was  made  at  the  Camden  Station 
of  the  Company,  of  which  the  Patentees  have  been  favoured  with 

the  following  detailed  report  and  testimonial. 

(copy.) 

London  and  Birmingham  Railway  Office,  Euston  Square , 

April  8th,  1844. 

Sirs, 

T am  instructed  to  send  the  enclosed  report  of  the  results  of  the  public 
experiment  on  your  Fireproof  Boxes  and  Safes  at  the  Camden  Station  of  this 
company,  -which  was  authorised  by  the  directors  to  be  made,  under  the  immediate 
superintendence  of  their  own  officers,  and  to  congratulate  you  on  the  complete 
success  of  the  very  severe  trials  by  which  you  have  allowed  your  admirable 
invention  to  be  tested. 

I am,  Sirs,  your  obedient  servant, 

To  Messrs.  Milner  & Son.  It.  CREED,  Secretary. 

(copy,) 

London  and  Birmingham  Railway , Camden  Station, 

April  8th,  1844. 

Mr.  Bruyeres  having  requested  me  to  superintend  in  person  the  trial 
of  Messrs.  Milner’s  Boxes  and  Safes  at  this  station  on  Thursday  last,  I beg 
to  report  as  follows  : — 

Early  in  the  morning,  about  one  ton  of  coals,  and  the  same  quantity  of  wood, 
were  piled  upon  a foundation  of  brick.  Within  the  fire  was  placed  a Safe  of 
double  2^  inch  chambers,  containing  hooks  and  papers.  The  pile  was  lighted  at 
half-past  eight,  and  quickly  burnt  up  ; at  the  same  time  a placard,  describing  the 
case  as  representing  Milners’  Double-Chambered  Bankers’  Safe,  was  fixed  in  the 
ground. 

At  nine  o’clock  a similar  safe  was  placed  in  a similar  fire,  several  gentlemen 
having  previously  placed  inside  hooks,  on  which  they  had  written  their  names,  and 
Mr.  Milner  a £10  note.  A placard  was  again  hoisted,  “ Milners’  Double-chambered 
safe,  each  chamber  1J  inch.”  This  fire  also  burnt  up  to  a great  heat. 

A Deed  Box  was  placed  in  another  fire  at  11  A.  M.,  which  had  also  been  filled 
in  the  presence  of  a number  of  gentlemen.  A brisk  wind  having  blown  steadily 
all  day,  the  fires  had  from  the  commencement  soon  burned  into  an  active  heat,  and 
this  was  especially  intensely  hot.  A placard  was  again  fixed  near  the  fire, 
“Milners’  Portable  Deed  Box,  14  inch  thick.” 

By  this  time  the  number  of  persons  assembled  having  considerably  increased,  the 
cases  were  shortly  after  one  o’clock  removed  and  examined. 

First,  the  Bankers’ Safe,  although  taken  out  of  a bed  of  red  heat,  the  inner 
chamber  and  contents  were,  after  five  hours’  trial,  quite  cool  and  perfect  as  when 
put  in.  Next  the  Double  1J  inch  Chambered  Safe  was  taken  out  and  opened  ; its 
contents  were  found  perfect,  like  those  of  the  first.  The  papers,  including  the  £10 
note,  were  only  slightly  warmed. 

The  Portable  Deed  Box  was  then  examined  ; when  taken  from  the  fire,  parts  of 
it  were  at  a white  heat  on  the  outside,  but  the  books  and  papers  were  all  thoroughly 
steamed  and  preserved  ; some  were  slightly  discoloured  at  the  edges,  near  the  cover 
by  the  non-conductor,  but  all  in  a very  good  and  sound  state. 
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The  Bankers’  Safe  was  again  placed  in  a strong  fire,  and  with  two  short  intervals 
of  a few  minutes  for  examination,  kept  there  till  8 p.  M.,  when  it  was  finally 
removed,  quite  red  hot  outside,  but  the  inner  chamber  and  contents  perfectly 
fresh  and  unaltered.  The  severity  of  the  test  here  stated  may  be  considered  as 
far  exceeding  that  of  any  ordinary  fire ; and  the  perfect  state  in  which  the  papers 
were  found,  after  a trial  of  so  many  hours,  should  satisfy  the  most  sceptical  of  the 
protective  properties  of  the  invention  under  the  most  trying  circumstances. 

R.  Creed.  (Signed)  H.  WYATT. 

(copy.) 

London  and  Birmingham,  Raihcay,  Camden  Station, 

April  8th,  1844. 

Being  present  this  day  at  a public  trial  of  Milners’  Patent  Fire-Resisting 
Principle  tested  in  various  thicknesses,  from  11  to  5 inches,  under  the  notice  and 
inspection  of  Mr.  Wyatt  and  other  gentlemen  connected  with  the  railway,  we  beg 
to  signify  our  approval  of  the  principle,  and  to  recommend  the  invention  to  the 
confidence  of  the  public. 


Howard  Douglas,  Lt.-Gen.  Sir,  M.P. 
Henry  Wyatt,  Camden  Station 
Henry  Dircks,  Agent  to  Charles  Wye 
Williams,  Esq.,  77,  King  William 
Street,  City. 

Thomas  Long,  Euston  Station 
W.  L.  Birkbeck,  Stone  Buildings, 
Lincoln’s  Inn 

Henry  P.  Bruyeres,  Superintendent 
of  the  London  and  Birmingham 
Railway 

Thomas  Cunningham,  Colonel  Royal 
Engineers 

Robert  Savill,  Euston  Station 
Thomas  R.  Rackstrow,  8,  Hamilton 
Place,  New  Road 
S.  W.  Brooks,  Euston  Station 
Ebenezer  Feruie,  Resident  Director 
of  the  British  Commercial  Life  In- 
surance Company,  Cornhill,  J.P. 


William  Thomas,  No.  5,  Acton  Place, 
Camden  Town 

Evan  Jones,  Camden  Station,  Agent 
to  Chaplin  and  Horne 
John  Marden,  Camden  Station 
Sidney  Braithwaite,  Bath  Place 
W.  Cruchley,  Oval  Road 
John  Jones,  Oval  Road 
Henry  Kelly,  Davies  Street,  Berkeley 
Square 

John  Faithfull,  Hampstead  Road 
John  Faithfull,  Bouverie  Street 
George  Savory,  Grove  Terrace,  Lisson 
Grove 

J.  S.  Faithful],  Claycross  Coal  Wharf, 
Camden  Town 

C.  West,  Camden  Station 

D.  N.  Bailey,  Camden  Station,  Agent 
for  Pickford  and  Co. 

H.  J.  Gardiner,  Ditto 


(copy.) 

London  and  Birmingham  Railtoay,  Camden  Station, 

April  Wi,  1844. 

This  document  was  placed  within  one  of  Messrs.  Thomas  Milner  and  Son’s  New 
Patent  Fire-Resisting  Deed  Boxes,  with  our  signatures  written  thereon,  prior  to 
being  tested  as  described  in  the  above  Report: 


Howard  Douglas,  Lt.-Gen.  Sir,  M.P. 
J.  L.  Prevott,  24a,  Cateaton  Street 
Thos.  Robert  Rackstrow,  8,  Hamilton 
Place,  New  Road 
J.  B.  Boothby 

John  Bellamy,  7,  Woburn  Square 


Henry  Wyatt,  Manager  of  Goods 
Traffic,  Camden  Station 
Henry  Dircks,  Agent  to  Chas.  Wye 
Williams,  Esq.,  77,  King  William 
Street,  City 

William  Cruchley,  Oval  Road 


London  and  Birmingham  Railtoay . Camden  Station 

April  8th,  1844. 

I hereby  certify  that  the  above  document  was  taken  out  of  Milners’  Fire- 
Resisting  Portable  Deed  Box  by  me,  quite  perfect,  after  having  been  subjected  to 
the  test  as  stated  in  my  report. 
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HENRY  WYATT, 

Manager  of  Goods  Traffic,  Camden  Station. 


To  the  hundreds  of  Certificates  of  the  successful  resistance  of 
their  Safes  against  Robbery  and  Fire,  Thomas  Milner  and  Son 
have  pleasure  in  adding  the  important  recent  one  below.  The 
buildings  were  seven  stories  high,  and  burnt  and  tumbled  to  the 
ground ; the  Safe  lying  for  eleven  days  in  the  smouldering 
ruins. 

96,  Minories , London , 25th  July,  1852. 

Gentlemen, 

At  the  destructive  fire  in  Haydon  Square,  on  the  15th  instant,  in  which 
our  entire  stock  of  oils,  turpentine,  cordage,  canvas,  &c.,  was  destroyed,  the  books 
and  papers  in  our  Milners’  Safe  were  preserved  uninjured.  The  safe  w'as  only  dug 
out  of  the  ruins  this  evening,  and,  from  the  severe  trial  it  had  undergone,  we 
expected  everything  within  it  to  be  consumed.  We  have  great  pleasure  in 
testifying  to  the  utility  of  your  Safes,  and  in  strongly  recommending  them  to  the 
public ; and  will  thank  you  to  send  us  another  of  the  same  size. 

We  are,  Gentlemen,  yours  respectfully, 

Messrs.  T.  Milner  & Son.  COUBRO  AND  POTTER. 


Glasgow,  October  5th,  1852. 

Gentlemen — Please  get  ready,  by  Friday  next,  for  shipment  per  Haitienne, 
other  three  of  Milners’  Fireproof  Safes,  viz.,  a No.  1,4,  and  5,  all  to  be  carefully 
packed  as  formerly.  Wa  consider  it  due  to  the  Patentees  to  mention  that  in  the 
late  calamitous  fire  in  Cape  Haiti,  (West  Indies,)  we  were  indebted  to  their  Safes 
for  the  preservation  of  our  books,  while  our  Store,  and  all  the  Goods  it  contained, 
were  destroyed  by  the  fire. 

We  remain,  yours  obediently, 

Messrs,  Mackay  and  Kirkwood.  W.  D.  ROBERTS  & CO. 


London  and  North-Western  Railway,  Goods  Department , 

Coventry , October  7th,  1852. 

Messrs.  T.  Milner  & Son,  Liverpool, 

Gentlemen — Amongst  the  quantity  of  merchandise  consumed  in  th® 
destruction  by  fire  of  the  Goods  Station  here,  on  Sunday,  the  11th  of  July  last, 
•were  two  of  your  Fire-Resisting  Safes,  consigned  to  Mr.  J.  Tomkinson,  Stationer, 
of  this  city;  and  so  great  was  the  heat  they  were  exposed  to,  owing  to  their  having 
been  surrounded  by  some  Naptha  and  Spirits  of  Wine  of  Messrs.  Wiley  & Brown’s, 
that  the  outer  chamber  of  one  was  entirely  burnt  off,  and  that  of  the 
other,  in  several  places,  melted  and  burnt  through.  The  safes  were  opened  to-day 
by  a workman  on  the  premises,  in  my  presence,  and  that  of  your  Mr.  D.  Wenden 
and  Mr.  Tomkinson,  when,  to  our  perfect  astonishment,  a large  bundle  of 
Pamphlets  and  Papers,  intended  for  distribution  by  Mr.  Tomkinson,  with  the 
knobs  and  keys  of  the  Safes,  wrapped  in  paper  and  tied  with  small  twine,  were 
taken  therefrom  in  as  perfect  a state  as  when  put  in,  some  of  which  I have  in  my 
office,  and  shall  be  glad  to  show  to  any  one.  Your  Safes  presented  a great  contrast 
to  those  in  which  my  books  and  documents  were  placed  for  security,  and  in  which, 
I am  sorry  to  say,  they  were  burnt  to  a mass  of  blackened  ashes.  It  will  affbrd  me 
pleasure  to  give  any  information  as  to  the  utility  of  your  Fire-Resisting  Safes; 
this  accidental,  but  most  severe  and  conclusive  proof  of  which  cannot  be  made  too 
well  known  to  the  public. 

I am,  Gentlemen,  your  obedient  servant, 

Witness,  J.  Tomkinson.  J.  NORRIS,  Goods  Agent. 
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Theatre  Royal , Manchester , November  6th,  1852. 

Sir, 

I beg  to  iuform  you  that  during  last  night  this  Establishment  was  entered 
by  burglars,  by  whom  the  most  desperate  efforts  were  made  to  break  into  the 
Milners’  Safe,  supplied  by  you  sometime  since,  but,  I am  glad  to  say,  without 
effecting  their  purpose,  the  contents  (a  considerable  sum  of  money)  being  preserved 
entire.  I feel  much  pleasure  in  thus  testifying  to  the  efficiency  of  Milners’ 
Patent  Safes. 

I am,  respectfully  yours, 


To  Mr.  P.  R.  Davis,  Agent  for  Milners’  Safes, 
28,  Market  Street,  Manchester. 


T.  CHAMBERS, 

Secretary. 


The  above  also  represent  the  Double 
Chambered  Chests,  CC  to  JJ. 


POWDER  MAGAZINE. 


List  No.  1. 

Nett  Prices  and  Dimensions  of  Milners’  Patent  Fire-Resisting 
One-Chambered  Strong  Plate  Iron  Boxes,  two  inches  thick. 

The  size  Letter  of  each  Box  is  stamped  on  the  right-hand  corner  of  the 

Patent  Plate  over  the  Lock, 


OUTSIDE  MEASURE. 


Inches. 

Inches. 

Inch 

es. 

£ s. 

d. 

E 

....  20  Long, 

14  Wide, 

14  Deep 

....  4 0 

0 

F 

22  „ 

16  „ 

16 

yy 

....  5 0 

0 

G 

....  24  ,, 

18  „ 

18 

yy 

....  6 5 

0 

H 

26  „ 

20  „ 

20 

yy 

....  7 10 

0 

I 

....  28  ,, 

22  „ 

22 

yy 

9 0 

0 

J 

....  30  „ 

24  „ 

24 

yy 

....  10  10 

0 

Five  inches  less  each  way  inside. 

All  fitted  with  excellent  and  secure  Patent  Tumbler  Locks,  each  with  two  Keys. 

Delivered  Carriage  Free,  packages  returnable , in  any  principal  toion  in  England, 

or  any  port  in  the  United  Kingdom. 


List  No.  2. 

Nett  Prices  and  Dimensions  of  Milners’  Patent  Fire-Resisting 
Double-Chambered  Strong  Plate  Iron  Chests. 

OUTSIDE  MEASURE. 


Inches. 

Inches. 

Inches. 

£ 

s. 

d. 

CC 

....  16  Long, 

12 

Wide, 

12  Deep,  .... 

3 

13 

0 

DD 

....  18 

yy 

13 

yy 

13  „ 

4 

8 

0 

EE 

....  20 

yy 

14 

yy 

14  ,,  .... 

5 

5 

0 

FF 

22 

yy 

16 

yy 

16  ,,  .... 

6 

13 

0 

GG 

....  24 

yy 

18 

yy 

18  ,,  .... 

8 

5 

0 

II H 

....  26 

yy 

20 

yy 

20  „ 

10 

0 

0 

II 

....  28 

yy 

22 

yy 

22  „ 

12 

0 

0 

JJ 

30 

yy 

24 

yy 

24  ,,  .... 

14 

0 

0 

Six  inches  less  each  way  inside. 

Milners’  Patent  Fire-Resisting  Double-Chambered  Strong  Plate-Iron 
Book  or  Deed  Safes,  with  Door  and  Lock  in  front. 

OUTSIDE  MEASURE. 


No.  Inches.  Inches.  Inches.  £ s.  d. 

1 24  High,  18  Wide,  18  Deep,  8 5 0 

2 26  „ 20  ,,  20  „ 10  0 0 

3 28  ,,  22  ,.  22  , 12  0 0 

4 30  „ 24  „ 24  „ 14  0 0 

4^  32  „ 26  ,,  26  „ 16  0 0 


Each  size  40s.  extra,  with  2 Drawers  4f  inches  high. 

5 with  2 Doors,  2 Drawers  5\  in.  High,  30  ,,  30  ,,  24  ,,  21  15  0 

6 „ 2 „ 2 „ 5 f „ 33  „ 33  „ 27  „ 26  0 0 

7 „ 2 „ 2 „ 6 1 „ 36  „ 36  „ 30  „ 30  0 0 

Nos.  1 to  4,  20s.  extra  for  Shelf,  Nos.  5 to  7,  25s.  ditto. 
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FIRE-RESISTING  SAFE. 

List  No.  2. 

No.  1.— £8  5s. 

24in.  high 
18  wide 
18  deep 

No.  2.— £10. 

26  high 
20  wide 
20  deep 


No.  3.— £12. 

28  high 
22  wide 
22  deep 


No.  4.— £16. 

30  high 
24  wide 
24  deep 


No.  4i— £18 

32  high 
26  wide 
26  deep 


No.  5— £21  15s 

30  high 
30  wide 
24  deep 


No.  6.— £26 

33  high 
33  wide 
27  deep 


No.  7.— £30. 
36  high 
36  wide 
30  deep 


HOLDFAST  & FIRE-RESISTING. 

List  No.  3. 


No.  1. 
£15  7s.  Gd. 
24  in.  high 
18  wide 
18  deep 


No.  2.— £18. 

26  high 
20  wide 
20  deep 


No.  3.— £21. 

28  high 
22  wide 
22  deep 


No.  4 — £24. 

30  high 
24  wide 
24  deep 


No.  4i— £27 

32  high 
26  wide 
26  deep 


No.  5. 

£32  12s.  6d. 
30  high 
30  wide 
24  deep 


No.  6.— £39 
33  high 
33  wide 
27  deep 


No.  7.' — £45. 
{36  high,  36  wide 
30  deep 


5 in.  less  inside  in  height  & width,  Either  class  with  or  7 in.  less  inside  in  height  and  width, 
and  6 in.  less  in  depth.  loithout  drawers.  and  8 in.  less  in  depth. 


INFRINGEMENT  OF  PATENT. 

Court  of  Queen's  Bench,  June  the  23rd,  1851,  before  Lord  Campbell  and  a 

Special  Jury. 

MILNER  v.  HARRISON, 

( The  latter  selling  Tann's  Safes  and  Boxes,  and  advertising  himself  as  sole 
proprietor  of  Tann's  Patent  Safes , Chests,  8$c.) 

The  above  trial  was  instituted  for  the  purpose  of  vindicating  the 
exclusive  right,  on  the  part  of  the  Plaintiff,  of  applying  liquids,  or 
materials  evolving  moisture  on  the  application  of  heat,  together 
with  other  absorbent  materials,  within  the  chambers  of  Boxes, 
Safes,  or  Depositories,  calculated  to  pervade  the  chambers  and 
contents  of  the  Safes  with  moisture  and  steam,  when  heated  by 
fire,  thereby  keeping  the  whole  interior  at  or  below  the  temperature 
of  212  degrees  ; and  preserving  the  contents  from  being  charred 
or  ignited,  notwithstanding  the  Safe  may  be  red-hot  outside  for 
hours. 

Mr.  Crowder,  Q.C.,  Mr.  M.  Chambers,  Q.C.,  and  Mr.  Webster,  appeared  for  the 
Plaintiff;  and  Sir  F.  Thesiger,  Mr.  Knowles,  Q.C.,  and  Mr.  Hindmarsh,  for  the 
Defendant.  After  the  case  had  been  stated  by  Mr.  Crowder,  evidence  was  given 
by  Mr.  Grantham,  of  Liverpool,  Civil  Engineer  and  Surveyor  of  Steamers  to  the 
Board  of  Trade,  Mr.  Samuel  Woods,  jun.,  of  London,  formerly  of  Liverpool,  Mr. 
J.  W.  Pilcher,  of  Liverpool,  Mr.  Alderman  Bennett,  Ironfounder,  of  Liverpool, 
Dr.  Sheridan  Muspratt,  Professor  of  Chemistry,  Liverpool,  Mr.  John  Smith, 
President  of  the  Guardian  Society,  Liverpool,  Mr.  B.  Woodcroft,  Professor  of 
Machinery  at  the  University  College,  London,  and  by  Mr.  John  Owens,  one  of  the 
foremen  of  Milners’  Works  for  the  last  twenty  years,  on  the  utility,  originality,  &c., 
of  Milners’  Safes — of  which  upwards  of  25,000  are  now  in  use^ — and  also  of  the 
infringement  of  Milners’  Patent  by  the  Defendant,  who  was  proved  to  have  used 
the  very  materials  in  the  Safes  and  Boxes  he  had  tested  and  sold,  which  he  had  seen 
used  by  the  Plaintiff’s  firm,  when  in  their  service  as  Shopman,  from  1846  to  1849. 
This  was  followed  by  Sir  F.  Thesiger’s  reply  for  the  Defendant,  who  called  several 
witnesses.  Mr.  Crowder  finally  addressed  the  Jury  on  the  facts,  and 

Lord  Campbell  then  summed  up.  This,  he  said,  was  an  action  for  the 
infringement  of  a patent  granted  on  the  26th  of  August,  1840,  for  certain  alleged 
improvements  in  Boxes  for  the  protection  of  papers  from  fire.  The  defendant  set 
up  several  defences,  which  he  would  now  take  exactly  in  their  proper  order.  1st, 
he  said  that  there  was  no  proper  specification  of  this  patent.  2ndly,  that  Milner, 
the  patentee,  was  not  the  inventor ; also,  that  it  was  not  a new  invention  ; that  it 
was  not  a useful  invention  ; and  that,  at  all  events,  the  defendant  had  not  infringed 
the  patent;  he  had  taken  the  evidence  very  fully,  and  if  the  Jury  thought  it  would 
assist  them  he  would  read  it  over. 

The  Jury  intimated  that  they  did  not  think  it  necessary. 

Lord  Campbell  then  said,  he  should  shortly  direct  their  attention  to  the  several 
questions  they  were  to  determine,  for  they  were  all  for  their  determination.  With 
regard  to  the  infringement,  he  would  repeat  the  direction  he  had  before  given  them. 
Here  was  the  specification,  and  although  he  thought  this  issue  was  hardly  disputed, 
they  must  consider  whether  an  ordinary  workman,  of  ordinary  skill,  looking  at  it, 
could  make  one  of  the  boxes  it  described.  The  witnesses  had  said  that  an  ordinary 
workman,  in  their  judgment,  would  be  able  to  do  so. 

The  next  issue  was  with  regard  to  the  novelty  of  the  invention.  The  third  and 
fourth  were  so  much  alike  that  they  might  be  taken  as  part  of  the  same  question. 
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It  lay  on  the  plaintiff  to  show  that  this  was  a new  invention,  and  if  he  gave  prima 
facie  evidence  that  it  was  so,  the  defendant  would  have  to  show  that  it  was  not. 
Now  there  was  certainly  strong  evidence  on  the  part  of  the  plaintiff  to  show  that 
it  was  new.  It  was  for  them  to  say  whether  it  was  properly  an  invention  for  the 
protection  of  papers  against  fire.  The  papers  were  locked  in  an  iron  box,  having 
cases  enclosed,  leaving  chambers  between  the  two  cases,  and  the  object  was  to  have 
some  substance  that  would  give  out  a moisture  upon  the  application  of  the  heat, 
and  the  steam  thus  produced  was  to  be  enclosed  in  the  box  and  moisten  the  papers, 
so  that  they  might  be  preserved  from  the  effects  of  fire.  There  had  been  several 
witnesses  of  respectability  on  both  sides,  although  several  of  those  called  for  the 
defendant  had  only  recently  turned  their  attention  to  this  subject ; several  witnesses 
for  the  plaintiff  said  that,  although  there  had  been  an  addition  to  the  old  safe  which 
consisted  merely  of  a single  iron  box,  a mode  having  been  introduced  of  having  an 
outer-box,  the  great  object  was  to  introduce  some  non-conducting  substance,  so 
that  the  operation  of  heat  might  be  retarded  as  much  as  possible,  but  that  there  was 
nothing  until  Mr.  Milner’s  patent  to  moisten  the  papers  by  the  operation  of  steam. 

On  the  part  of  the  defendant,  he  chiefly  relied  on  Marr’s  and  Chubb’s  patents, 
and  it  would  be  for  them  to  say  whether  those  patents  were  not  confined  to 
introducing  non-conductors.  The  object  of  both  was  to  save  papers  from  destruc- 
tion, but  the  mode  and  operation  was  the  question  in  dispute.  He  had  been 
puzzled  to  know  the  difference  between  the  two  patents  of  Marr  and  Chubb,  and  he 
afterwards  found  from  one  of  the  witnesses  that  there  was  no  distinction  between 
them.  They  both  had  non-conductors  in  the  inner  case,  but  neither  seemed  to  have 
had  the  slightest  contemplation  of  any  liquid,  as  their  object  was  rather  to  have 
substances  as  dry  as  possible,  but  had  no  notion  of  a liquid  which  was  to  be  converted 
into  steam  to  moisten  the  papers  in  the  inner  case.  They  had  heard  the  evidence, 
and  it  would  be  for  them  to  say  whether  they  were  satisfied  that  the  invention 
which  Mr.  Milner  set  out  in  his  specification  was  known  before  the  date  of  his  pa- 
tent. If  they  thought  it  was,  they  would  find  that  issue  for  the  defendant ; and  if 
they  thought  it  was  not,  they  would  find  it  for  the  plaintiff1. 

The  third  and  fourth  issues  were  substantially  the  same,  being  that  Mr.  Milner 
was  not  the  inventor,  and  that  the  invention  was  not  new.  If  Mr.  Milner  was  the 
inventor,  the  invention  was  new  ; and  if  he  was  not  the  inventor,  it  was  not  new. 
Then  came  the  issue  of  whether  it  was  useful,  and  he  must  say  he  had  been 
astonished  to  find  such  strong  evidence  of  its  usefulness.  Up  to  this  hour  he  had 
no  idea  that  there  were  any  human  means  of  so  effectually  preserving  papers  from 
the  action  of  fire.  It  appeared  that,  by  means  of  the  condensation  of  steam,  the 
papers  inclosed  in  the  inner  box  were  rendered  moist.  It  was  a comfort  for  one  to 
know  that  there  was  such  an  invention,  by  which  valuable  documents  might  be 
rendered  secure,  notwithstanding  the  terrible  calamity  of  fire  breaking  out  in  a 
house.  Although  the  defendant  had  thought  fit  to  say  it  was  not  useful,  he  was 
really  at  a loss  to  say  what  evidence  there  was  to  raise  any  doubt  as  to  its  utility  ; 
but  the  question  was  for  them  alone.  Now  came  the  direction  he  should  give  them 
in  point  of  law,  and  in  this  they  must  be  guided  by  what  he  said.  He  thought 
there  might  be  an  infringement,  although  the  defendant  did  not  use  vessels,  pipes, 
or  tubes  for  containing  the  liquid.  All  the  rest  he  left  to  them  ; but  he  only  said 
that  it  was  not  indispensably  necessary  that  the  defendant  should  use  pipes,  tubes, 
or  artificial  vessels,  but  they  were  to  consider  whether  the  evidence  was  sufficient 
to  convince  them  that  the  defendant  had  infringed  the  patent.  They  would  bear 
in  mind  that  respectable  professors  from  King’s  College,  and  other  seminaries  of 
learning,  had  been  called  for  the  defendant,  and  they  would  consider  whether  they 
disproved  the  infringement.  Tann’s  patent  could  only  be  evidence  on  the  ground 
of  infringement,  for  it  was  not  taken  out  until  nearly  four  years  after  Milner’s;  but 
if,  as  it  would  appear,  that  Harrison  sold  Tann’s  boxes,  he  could  not  say  that  they 
were  not  to  look  to  Tann’sspecification,  if  they  came  to  the  conclusion  that  the  boxes 
made  by  Tann  were  the  same  as  those  Milner  described  in  his  specification.  They 


were  to  look  on  all  the  evidence  on  either  side  bearing  on  these  issues,  and  if  they 
thought  that,  although  the  boxes  that  the  defendant  sold  did  not  contain  any  pipes, 
tubes,  or  artificial  vessels  for  containing  the  liquid,  they  contained  alum,  and  other 
substances  from  which  moisture  was  to  be  extracted  by  heat ; if  they  thought  they 
were  substantially  the  same  as  Milner’s,  they  would  find  that  issue  for  the  plaintiff ; 
and  if  they  thought  they  were  not  the  same  as  Milner’s,  for  the  defendant.  Ihey 
were  at  liberty  to  find  that  issue  for  the  plaintiff,  although  the  defendant  did  not 
use  any  pipes,  tubes,  or  artificial  vessels.  If  they  thought  the  process  was 
substantially  the  same  as  that  mentioned  in  the  plaintiff’s  specification,  they  would 
find  that  issue  for  the  plaintiff.  They  must  bear  in  mind  that  the  plaintiff  said,  “ I 
claim  as  my  invention  the  introduction  or  application  of  the  combined  effect  in 
chambers,  boxes,  or  depositories  of  the  moisture  and  material  kept  humid  in  the 
space  surrounding  the  innermost  box,  and  its  contents,  without  in  any  way  being 
confined  to  the  material  or  liquid  employed,  or  the  manner  in  which  it  may  be 
distributed  or  arranged,  in  order  to  produce  the  desired  effect  of  protecting  boxes, 
safes,  or  other  depositories  enclosing  papers,  or  other  materials,  from  fire.”  It  was 
on  the  construction  of  these  words  that  he  had  directed  them  in  point  of  law,  that 
the  defendant  may  have  infringed  the  patent,  although  he  did  not  make  use  of  tubes, 
or  pipes,  or  artificial  vessels.  With  this  exception,  he  left  it  for  them  to  say  if  the 
defendant  had  infringed  the  patent;  if  they  found  that  it  was  so,  damages  not  being 
in  dispute,  the  sum  of  forty  shillings  would  be  sufficient;  but  they  were  to  consider, 
themselves,  which  way  they  would  find  their  verdict. 

The  Jury,  after  a short  deliberation,  said — they  found  their  verdict  upon  all  the 
issues  for  the  Plaintiff. 

After  the  foregoing  verdict,  the  defendant  still  persevered  in  his 
Infringement,  and  the  plaintiff  accordingly  sought  protection  by 
Injunction.  The  following  report  of  the  proceedings  was  drawn 
up  by  the  legal  gentlemen  engaged  for  the  plaintiff,  taken  from  the 
notes  of  three  separate  parties.  The  Safe  upon  which  the 
Injunction  was  applied  for,  Mr.  John  Tann  says,  in.  his  affidavit, 
was  made  by  them  according  to  their  Patent. 

IN  CHANCERY-INJUNCTION. 

MILNER  v.  HARRISON. 

An  application  was  made  on  Thursday,  the  25th  of  September, 
before  his  Honour  Vice-Chancellor  Sir  George  Turner,  at  Bath, 
on  behalf  of  Mr.  William  Milner,  as  Executor  of  the  late  Thomas 
Milner,  the  Patentee  of  an  Invention  of  “ Improvements  in  Boxes, 
Safes,  or  other  Depositories  for  the  Protection  of  Papers  or  other 
materials  from  Fire,”  for  an  Injunction  to  restrain  the  defendant, 
John  German  Harrison,  of  Liverpool,  his  agents,  servants,  &c., 
from  making,  using,  putting  in  practice,  or  vending,  or  procuring 
to  be  made,  &c.,  during  the  remainder  of  the  term  mentioned  in  the 
Letters  Patent  granted  to  Mr.  Thomas  Milner,  any  Boxes,  Safes, 
or  other  Depositories  made  in  such  or  the  like  manner,  or  on  the 
same  or  the  like  principle  as  the  said  Thomas  Milner’s  Invention, 
or  in  anywise  counterfeiting,  imitating,  or  resembling  the  said 
Invention. 

Mr.  Webster  appeared  for  the  plaintiff,  and  Mr.  Shebbeare  for  the  defendant,  and 
affidavits  in  support  of,  and  in  opposition  to,  the  motion  were  read.  Milner’s 
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Invention  consisted  in  the  use  of  substances,  distributed  in  an  absorbent  material 
in  spaces  between  the  outer  and  inner  casings  of  the  Box,  which  substances,  when 
exposed  to  heat,  evolve  steam  or  moisture,  the  combined  effect  of  the  moisture  and 
the  material,  kept  humid,  protecting  the  Safes,  enclosing  papers,  &c.,  from  fire. 

The  defendant  sold  Safes  and  Boxes,  which  he  represented  to  be  made  und  r a 
Patent  granted  to  Messrs.  Tann,  of  London,  but  which  the  plaintiff  contended  were 
substantially  made  according  to  Milner’s  Invention,  and  were  an  infringement  on 
his  Patent.  An  action  had  been  brought  by  the  plaintiff  against  the  defendant  for 
the  infringement,  and  tried  in  June  last,  before  Lord  Chief  Justice  Campbell  and 
a special  jury,  and  a verdict  found  for  the  plaintiff,  the  defendant’s  counsel 
tendering  a Bill  of  Exceptions  to  the  direction  of  the  learned  Judge  on  the 
construction  of  Mr.  Milner’s  specification.  Notwithstanding  this  verdict,  the 
defendant  Harrison  had  continued  to  sell  the  Boxes  and  Safes  complained  of,  and 
the  affidavits  filed  by  the  plaintiff  proved  the  recent  sale  by  defendant  of  a Safe, 
which  scientific  witnesses  stated  was  substantially  the  same  as  those  proved  on  the 
trial,  and  found  to  be  an  infringement.  This  was  verified  by  Doctor  Muspratt, 
whose  analysis  accompanied  his  affidavit.  The  affidavit  of  Mr.  John  Tann  stated, 
that  he  believed  this  Safe  had  been  made  by  him  and  his  partners,  and  he  alleged 
that  it  was  made  according  to  their  specification. 

His  Honour  stated  the  principle  on  which  the  Court  interfered  in  cases  of  this 
k>nd,  and  observed  that  Tann’s  specification  appeared  to  contemplate  only  a dry 
non-conductor  to  stop  the  heat,  whereas  Milner’s  created  a further  obstruction  to 
the  fire,  by  producing  at  the  period  when  the  fire  began  to  act  on  the  box,  an 
effusion  of  steam,  which  pervaded  the  non-conducting  material  with  moisture,  and 
thereby  protected  the  Safe  and  its  contents.  His  Honour  adverted  to  the  long 
enjoyment  of  the  Patent,  which  was  granted  in  1840,  the  result  of  the  trial  at  law, 
and  the  clear  opinion  in  the  plaintiff’s  favour  expressed  by  the  Lord  Chief  Justice, 
and  in  which  his  Honour  concurred,  stating  that  he  considered  Milner’s  was  a Pa- 
tent claiming  every  mode  by  which  the  liquid,  &c.,  might  be  employed  to  moisten 
the  absorbent  material ; and  he  concluded  by  granting  the  Injunction  in  the  terms 
of  the  motion. 

( From  the  Liverpool  Courier , July  T&th,  1S52J 

212°  MILNER’S  PATENT  FIRE  RESISTING  SAFES. 

Milner  v.  Harrison.— Second  trial  at  law  for  Piracy  of  Milner’s  Patent. 

The  Defendant  having  persevered  in  the  sale  of  Safes  constructed 
on  the  principle  of  Milner’s  Patent,  in  defiance  of  the  verdict 
found  against  him  in  June,  1851,  in  the  Court  of  Queen’s  Bench, 
and  an  Injunction  afterwards  awarded  against  him  by  the  Court  of 
Chancery,  (he  pretending  that  the  Safes  sold  by  him  since  the  first 
trial  were  not  infringements,  but  made  under  a patent  granted  to 
Messrs.  Tann,)  a second  action  was  brought,  on  the  suggestion  of 
Vice-Chancellor  Sir  George  Turner,  to  try  whether  such  safes 
were  or  were  not  infringements  on  Milner’s  Patent. 

This  action  was  tried  on  the  25th  of  last  month,  before  Lord 
Campbell  and  a special  jury.  The  following  extracts  from  the 
learned  Judge’s  address  to  the  jury  in  summing  up  will  show 
distinctly  the  questions  submitted  to  the  jury. 

Loud  Campbell-"  I own  it  seems  to  me  that  Mr.  Harrison  does  not  appear 
before  you  in  very  advantageous  colours  from  these  proceedings.  He  had  been  in 
the  service  of  Messrs.  Milner,  and  while  in  their  service  he  takes  another  shop,  and 


there  he  begins  and  sells  fire-proof  boxes  which  were  agreed  by  a jury  sitting  where 
you  now  are  to  be  substantially  the  same  as  those  of  Milner,  the  Patentee,  and  that 
record  has  been  given  in  evidence ; you  are  not  bound  by  it,  but  you  may  attend  to 
it;  and  I must  own  that  I do  not  see  any  reason  to  believe  that  the  jury  who  sat  on 
the  trial  of  that  cause  were  in  any  respect  mistaken  in  point  of  fact,  and  I do  not 
discover  that  there  is  any  real  difference  between  this  case  and  that;  you  will  attend 
to  all  the  evidence,  and  form  your  own  conclusions  from  the  evidence  that  has  been 
given. 

“ You  are  first  called  upon  to  say  whether  this  invention  of  Messrs.  Milner  is  new. 
As  to  whether  it  is  useful,  it  seems  to  me  to  be  allowed  on  all  hands  ; it  seems  a most 
marvellous  preservative  against  fire;  for  the  water  remains  permanently  held 
in  artificial  vessels  or  in  natural  vessels,  and  the  very  calamity  brings  the  cure,  for 
the  heat  causes  the  water  to  expand,  and  then  it  is  turned  into  steam,  and  the  steam 
moistens  the  substance  which  is  to  be  preserved,  and  so  it  is  an  effectual  guard 
against  fire. 

“ If  you  think  this  was  new,  then  the  only  remaining  question  is  with  regard  to 
the  infringement. 

“ Now  the  infringement  seems  to  rest  upon  substantially  the  same  evidence  as 
the  infringement  on  the  former  trial,  when  the  action  was  brought  against 
Mr.  Harrison. 

“ Now  you  find  with  respect  to  Tann’s  Patent,  whatever  Tann’s  invention  might 
have  been,  that  this  patent  which  he  manufactures,  and  which  the  defendant 
Harrison  sells,  and  of  which  he  calls  himself  ‘ the  sole  proprietor,’  operates  in  the 
same  way.  It  seems  to  me  to  act  precisely  the  same  as  in  Milner’s  patent,  but  upon 
that  you  will  form  your  own  judgment.  Then  if  it  has  really  the  same  effect,  and 
operates  in  the  same  manner,  and  upon  the  same  principle,  it  will  be  for  you  to  say 
whether  you  have  any  doubt  it  is  an  infraction  of  Milner’s  Patent.  These  are  the 
two  questions  for  you  to  consider.” 

The  Jung  returned  aver  diet  for  the  Plaintiff,  on  both  the  issues,  thus  establishing 
that  the  so-called  Tann’s  Patent  Safes  are  a mere  piracy  of  Milner's  invention. 
After  the  trial  last  year , it  was  pretended  that  the  Safes  then  condemned  were  not 
made  according  to  Tann's  Patent.  The  three  Safes  ttpon  which  this  second  action 
was  brought,  were  stoorti  to  by  Messrs.  Tann  as  being  made  according  to  their 
Patent. 

On  Monday,  August  2nd,  before  Vice-Chancellor  Sir  George 
Turner,  the  Injunction  was  made  perpetual  against  the  Defendant, 
his  Agents  or  Makers,  (Tanns,)  or  any  others,  using  these  materials, 
the  Defendant’s  bills  of  exceptions  and  writs  of  error  cancelled, 
and  he  was  ordered  to  pay  the  costs  on  this  and  the  two  former 
motions,  and  a penalty  of  £500  imposed  upon  any  one  making, 
vending,  buying,  using,  or  holding  these  Safes. 

MILNERS’ 

Phoenix  (212°)  Safe  Works,  47  to  57,  Cable  Street, 
Show  Rooms,  50a  & 54,  Lord  Street,  Liverpool ; 
London  City  Depot,  47a,  Moorgate  Street ; 
Manchester  Depot,  28,  Market  Street  ; 

Leeds  Depot,  39,  Briggate  ; 

Hull  Depot,  47,  Whitcfriargate. 
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BARRETT,  EXALL,  AND  ANDREWES’ 

NEWLY  IMPROVED 

COPYING  PRESS. 


THEY  ABE  MADE  UP  IN  POUE  DIFFERENT  SIZES. 


No.  1. — 5 inches  by  7|  inches 
„ 2.-  9 „ Hi  „ 

,,  3. — 9 „ \3\  ,, 

,,  4.— 11  „ 18  „ 


Price  of  Press,  Book,  &c.  Price  of  the  Press 
complete.  only. 

£3  0 0 £1  10  0 

....  4 4 0 2 10  0 

....  4 15  0 3 0 0 

. . ..  6 0 0 3 10  0 


When  the  Press  is  ordered  complete,  there  is  included  a 12  quire 
Copying  Book,  Mahogany  Box  containing  2 Dampers,  3 Sheets 
of  Oiled  Paper,  Sponge,  and  a pint  bottle  of  prepared  Ink. 


The  Wheel  upon  tho  Screw  is  for  raising  or  lowering  the  top  plate, 
to  admit  of  different  sized  Copying  Books. 

All  Letters  should  be  written  with  the  prepared  Ink. 


KATESGROVE  IRON  WORKS,  READING. 


. • .7 . : ■ 


......  T „ - - 


fifths fared JV° 29/7. 

. Mamffaftoml  by  W/’wJVA  <3$,  I m/d  3lrex^  brrem-  //fy% , A/aMcA&vfar. 


LETTER  COPYING  PRESSES 

OF 

EANSOMES  & MAY,  IPSWICH, 

AND 

3,  GREAT  GEORGE  STREET,  WESTMINSTER. 


These  useful  and  valuable  appendages  to  the  Bank,  the  Merchant’s 
Counting-house,  and  Gentleman’s  Library,  have  been  long  before  the 
Public,  and  are  in  good  repute. 


By  these  Pbesses,  Law  Papers,  Bills,  Letters,  or  any  Manuscripts,  are 
copied  after  writing  (with  copying  ink)  at  once  into  a bound  volume,  or 
upon  loose  sheets,  which  may  be  fastened  into  a guard  book ; and  from 
ten  to  twenty  letters  may  be  thus  copied  in  a very  few  minutes,  each 
copy  possessing  all  the  durability  and  blackness  of  ink — the  original 
letter  suffering  no  deterioration  whatever — whilst  the  freedom  from  any 
possibility  of  error  is  rendered  a certainty,  the  copy  being  a fac  simile, 
and  therefore  preferable.  They  are  of  the  best  construction  and  work- 
manship; the  pressure  surfaces  being  correctly  engine-planed,  are 
warranted  to  give  a clear,  distinct,  and  equal  copy ; they  are  made 
with  such  mathematical  nicety,  that  only  one-fourth  of  the  usual 
pressure  is  required  to  obtain  a perfect  copy,  and,  consequently,  if 
fairly  used,  it  is  scarcely  possible  for  any  breakage  to  take  place. 


DIRECTIONS  FOR  COPYING  INTO  BOUND  BOOKS. 

Take  a single  leaf  or  leaves  of  the  Copying  Book,  according  to  the  number  of  copies  to 
be  taken,  and  wet  thoroughly  with  the  Damping  brush,  having  first  laid  one  or  two  of  the 
Oiled  sheets,  so  as  to  protect  from  moisture  those  parts  of  the  book  not  required  for  use  at 
the  time.  Then  take  off  the  superfluous  moisture  from  the  Copying  paper  with  the  Damping 
Book  or  blotting  paper.  Then  lay  the  manuscript  or  manuscripts  underneath  the  leaves  of 
Damped  paper,  with  an  Oiled  sheet  above  and  below  each.  Close  the  Book,  put  it  into  the 
Press,  and  screw  tightly  down,  letting  it  remain  a minute  or  two  under  pressure,  when  the 
copy  will  be  properly  taken,  and  may  be  dried  with  blotting  paper,  or  held  near  the  fire. 


DIRECTIONS  FOR  COPYING  ON  LOOSE  SHEETS. 

Take  as  many  Sheets  of  Copying  Paper  as  may  be  required,  and  place  them  on  one  of  the 
leaves  of  the  Damping  Book.  Then  wet  them  thoroughly  with  the  brush,  and  close  the  Book 
upon  them.  Press  the  cover  of  the  Book  by  rubbing  the  hand  rather  heavily  over  it, 
that  the  superfluous  moisture  may  be  absorbed,  and  the  sheets  regularly  damped.  An 
Oiled  paper  should  be  placed  on  one  of  the  boards,  upon  which  put  the  manuscript,  with 
a sheet  of  the  Damped  paper  upon  it,  or  underneath  it,  or  both,  as  the  case  may  require;  then 
place  another  Oiled  sheet  over  the  papers,  aud  lastly,  the  other  board.  Put  the  boards  into 
the  Press,  screw  them  tightly  down,  and  let  them  remain  a minute  or  two  under  pressure, 
when  the  copy  will  be  properly  taken,  and  may  be  placed  in  the  Drying  Book.  If  several 
manuscripts  are  to  be  copied  at  one  time,  the  same  directions  should  be  observed,  Oiled  paper 
being  in  all  cases  placed  next  the  Damp  paper,  to  prevent  the  ink  forcing  beyond  the  paper 
intended  to  receive  it. 


PRICES. 


DELIVERED  TO  ANY  ADDRESS  IN 


PRESSES. 


LONDON,  OR  AT  HULL,  CAMBRIDGE,  NORWICH,  AND 
GAINSBOROUGH. 


Materials  : Oiled  Paper,  Brush,  Damping  and 

rds  and  Folio. 


£.  *.  d. 


Drying  Boole,  Pressing  Board 


No.  4. 

Folio  size 

. 18  in.  by  11  in. 

. 3 

5 

0 

No.  4. 

5. 

Foolscap  . 

. 15  in.  by  10  in. 

2 

12 

G 

5. 

6. 

Large  Post 

. 12  in.  by  10  in. 

. 2 

7 

6 

G. 

7. 

Small  ditto 

. 11  in.  by  8|  in. 

2 

o 

0 

7. 

8. 

Note  size 

. 8J  in.  by  6 in. 

. 1 

15 

0 

8. 

s. 

12 

11 

10 

10 

10 


Packing  Cases,  2s.  each. 


d. 

6 

9 

9 

6 
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SUPERIOR  IIALF-BOUND 

Foolscap  size 
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Large  Post  ,,  . 
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COPYING  BOOKS,  PAGES  NUMBERED, 

AND  AN 

INDEX 

PRICES. 

«. 

d. 

300  leaves 

7 

G 

each. 

. 500  „ 

. 9 

6 

1000  „ . 

14 

0 

. . 500  ,,  . . . 

. 7 

6 

. 750,,  . . • 

10 

6 

. 1000  „ . . . 

. 11 
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BEST  COPYING  PAPER,  QUARTO,  TEN  SHILLINGS  PER  REAM. 


I 


.X  X 


^ X 

r 


^ S * V 
1 2^ 


I ..1*1 


>:* 

^ ^ N N 

X'4>f 


t^tl 


*T 

f t 


*K 

‘ >, 


:|  '■** 


H $ 

^ X X 


..  ^ 

-.i-  5 ^ $ X 

X ^ X 
$ . 


BRITANNIA  WORKS , SHERBORNE  STREET,  STRANGEWAYS,  MANCHESTER  . 
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WEIGHTED  HANDLE  COPYING  PRESS. 


WATERLOW  and  SONS, 

65  to  68,  and  Carpenters’  Hall,  London  Wall  ; also  at  24,  Birchin  Lane,  and  49, 

Parliament  Street. 


APPARATUS 

FOR 

STAMPING,  COUNTING,  and  REGISTERING, 

Invented  by  M.  C.  DE  LA  BAUME,  Paris. 


Agent  in  London: — M.  de  Fontaine  Moreau,  4,  South  Street,  Finsbury. 
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PATENT  COMBINED 

Lithographic  and  Copying  Press. 


Lithography,  from  the  simplicity  of  its  character,  and  its  great 
usefulness  to  Bankers,  Merchants,  Solicitors,  Architects,  Engineers, 
and  Tradesmen,  is  becoming  daily  more  extensively  practised  by 
them  in  their  own  offices. 

It  depends  upon  the  principle  that  oil  attracts  oil,  and  water 
attracts  water ; while  oil  and  water  repel  each  other — i.  e.  oil  and 
water  will  not  readily  mix,  but  will  continue  essentially  separated, 
although  in  actual  contact. 

The  lithographic  stone  from  which  the  impressions  are  taken  will 
absorb  either  oil  or  water;  —the  lithographic  writing  ink,  as  well  as 
the  printing  ink,  is  of  a greasy  nature,  hence  it  is  clear,  that  if  any 
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mordan’s  lithographic  press. 

writing  or  drawing  with  this  ink  be  transferred  to  the  stone,  and  a 
cloth  moistened  with  water  be  afterwards  rubbed  over  it,  the  stone 
will  receive  the  water  only  where  the  writing  is  not;  and  if  the 
printing  roller  be  then  passed  over  the  stone,  the  printing  ink  will 
adhere  to  that  part  only  where  the  writing  or  drawing  exists.  Care 
and  cleanliness  alone  have  to  be  observed,  and  with  this  simple 
machine,  Lithography  is  placed  within  the  reach  of  all. 

THE  MATERIALS  ACCOMPANYING  THE  PRESS  ARE 

Transfer  Paper,  on  which  the  writing  or  drawing  must  be  made. 
Lithographic  Writing  Ink,  in  sticks  like  indian  ink,  and  to  be 
prepared  for  use  in  the  same  way,  viz.,  by  rubbing  it  down  with 
a little  water  in  a saucer  to  the  consistency  of  cream ; if  the  saucer 
be  warmed  or  held  over  a candle  while  the  ink  is  being  rubbed,  it 
is  more  quickly  done. 

Printing  Roller. 

Inking  Stone. 

Printing  Ink. — Take  a little  printing  ink,  about  the  size  of  an 
acorn,  on  the  point  of  a knife,  and  spread  it  on  the  roller.  Pass 
the  roller  to  and  fro  and  across  the  inking  stone,  until  the  ink  is 
equally  distributed  on  the  roller.  If  too  much  ink  be  used,  the 
work  will  spread  : if  too  little,  the  impressions  will  be  pale. 

Ghm  Water. — This  is  a mixture  of  gum  arabic  and  water;  keep  it 
closely  corked,  or  it  becomes  sour,  and  is  then  unfit  for  use.  The 
specimen  accompanying  the  press  is  merely  to  show  the  con- 
sistency required. 

Acidulated  Gum. — To  a quart  of  gum-water  add  half  an  ounce  of 
the  best  nitric  acid. 

Lithographic  Stone. — Always  clean  the  stone  before  using.  Rub 
it  equally  all  over  with  the  sand  stone  and  water;  polish  with  the 
snake  stone,  and  wash  it  well  with  clean  water.  It  must  be 
perfectly  dry  before  using,  and,  if  warmed  a little,  will  receive  a 
transfer  which  has  been  written  several  days.  Never  touch  the 
surface  of  the  stone  when  cleaned. 

Canvas  Wetting  Cloth. 

Sand  and  Snake  Stones. 
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INSTRUCTIONS. 

With  a clean  steel  or  quill  pen,  write  or  draw  upon  the  glazed 
side  of  the  transfer  paper.  Ink  every  word  carefully,  hut  not 
heavily.  The  fingers  must  not  touch  the  transfer  paper  while 
writing ; another  sheet  of  paper  may  be  laid  for  the  hand  to  rest 
upon.  As  soon  as  the  writing  is  dry,  it  may  be 


transferred  to  the  stone. 


Have  ready  a basin  of  clean  water  and  a sponge.  Lay  the 
transfer,  with  the  written  side  downwards,  upon  a clean  sheet  of 
paper;  moisten  the  back  of  the  transfer  by  passing  the  sponge  lightly 
over  it  two  or  three  times ; do  not  let  the  prepared  side  receive  any 
of  the  water.  Take  the  transfer  by  two  corners,  and  lay  it  perfectly 
flat  on  the  lithographic  stone;  place  over  it  a sheet  or  two  of  thick 
soft  paper,  and  finally  the  leather  “tympan”  affixed  to  the  press; 
pass  it  a few  times  beneath  the  “ scraper,”  and  again  moisten  the 
back  of  the  transfer  as  it  lies  upon  the  stone.  Repeat  the  operations 
of  moistening,  and  passing  through  the  press  three  or  four  times. 
Sponge  the  back  of  the  transfer  again,  let  it  remain  until  the  water 
is  absorbed,  and  then  gently  remove  it  from  the  stone. 

Wash  the  stone  with  the  sponge  and  clean  water  very  lightly,  until 
every  particle  is  removed,  except  the  clear  writing  or  drawing. 

Cover  the  entire  face  of  the  stone  with  Gum  Water,  allow  it  to 
remain  a few  minutes,  (if  permitted  to  dry  all  the  better,)  and  wash 
it  off — the  work  is  now  ready  for  Inking.  Take  the  canvas  wetting 
cloth  and  saturate  it  with  water,  squeeze  out  the  excess,  and  pass 
the  cloth  fearlessly  all  over  the  stone.  The  inking  roller  must  now 
be  rolled  over  the  work,  until  it  is  well  inked : never  let  the  stone 
dry  in  any  part,  or  the  ink  will  adhere  to  it  there ; should  it  do  so, 
lightly  sponge  it,  and  re-roll  it,  the  ink  will  then  generally  disappear; 
(any  spot,  however,  may  be  removed  by  scraping  the  stone  with  a 
knife,  or  rubbing  with  the  snake  stone.)  Apply  a little  of  the 
Acidulated  Gum  Water  all  over  the  stone  with  a flat  brush,  allow 
it  to  remain  about  one  minute,  wash  it  off,  and  the  work  is  ready  for 
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PRINTING. 

Damp  the  surface  of  the  stone  with  the  wetting-  cloth ; pass  the 
inking  roller  several  times  steadily  over  the  inking  stone,  and  then 
over  the  lithographic  stone ; lay  on  the  sheet  of  paper  to  be  printed, 
then  the  piece  of  thick  paper  or  card;  cover  the  whole  with  the 
leather  tympan,  and  pass  it  through  the  Press.  Observe  the  leather 
that  it  does  not  curl,  in  going  beneath  the  scraper ; always  pull  it 
from  the  end  which  first  passes  under  the  pressure. 

When  leaving  the  work,  cover  the  stone  with  Gum  Water,  and  it 
will  keep  for  months  without  injury.  If  again  required,  wash  off 
the  gum,  and  proceed  to  the  printing  as  usual. 

TO  COPY  LETTERS,  &c.,  BY  THIS  PRESS. 

Take  off  the  cross-beam  C.  of  the  Press  by  releasing  the  small 
screw  A. ; prepare  the  letter  and  place  it  under  a damp  leaf  of  the 
copy ing  book,  as  is  usual  with  any  other  copying  press ; place  the 
book  beneath  the  screw,  and  the  inking  stone  upon  the  book. 

The  nut  B,  which  confines  the  handle,  must  be  taken  off  and 
placed  upon  the  inking  stone  underneath  the  pressure  screw ; bring 
down  the  pressure  screw  upon  the  nut,  and  the  letter  will  be  copied. 

The  inking  stone  is  used  as  the  “ platten,”  except  in  those  presses 
which  have  an  iron  platten  attached  in  the  same  way  as  the 
lithographic  beam. 


Price  £5  5 5.  0 d. 


MANUFACTORY:  22,  CITY  ROAD,  LONDON. 


BRITTEN’S 


& 


COPYING  PRESS  PAPER  DAMPER. 


A.  The  Reservoir. 

B.  The  aperture  for  filling  it,  closed  by  a screw. 

C.  The  damper,  dipping  into  a trough  in  the  body  of  the  Re- 
servoir, which  trough  is  always  supplied  with  water  at  one  legulai 
height,  through  a hole  near  the  bottom. 

D.  A semi-oval  opening  at  the  end  of  the  trough,  through 
which  the  cushion  of  the  damper  is  to  be  drawn  before  use,  for 
the  purpose  of  discharging  the  excess  of  moisture. 

MAY  BE  HAD  OF  ALL  DEALERS  IN  COPYING  PRESSES. 
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sCHLESINGER’S  CONSECUTIVE  NUMBERING  MACHINE. 

For  B ankers  F/te(/nes , u \ o/es  an//  other  //oatnto/ftx. 


SCHLESINGER’S 

n e w 


. LEVER 


SCREW 


0 


Printing  with  the  above  little  Apparatus  is  effected  by  laying  the 
paper  on  the  surface,  and  then  simply  bringing  the  handle  to  a hori- 
zontal position,  and  pressing  on  the  paper,  the  action  of  which  not  only 
effects  the  inking  of  the  type  or  stamp,  but  the  distribution  of  the  ink 
and  the  printing.  The  Apparatus  is  calculated  to  print  with  any  kind 
of  hand  stamp  now  in  use — wood  block  or  metal  type. 

It  is  compact  in  appearance,  occupying  a space  of  only  five  inches 
by  nine,  and  if  required,  less ; and  the  arrangement  is  so  free  from 
complication,  as  to  prevent  the  chance  of  its  getting  out  of  order. 

The  Price  complete,  with  Inking  Holler  and  Ink  Fountain,  is  Thirty-six  Shillings. 

if  with  Brass  Chase  and  Set  Screws,  Ten  Shielings  extra. 


‘HINTING  MATERIAL  REPOSITORY,  25,  FAR  RING  DON  STREET,  LONDON. 
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BRITANNIA  WORKS.  SHERBORNE  STREET,  STRANGEWAYS,  MANCHESTER. 
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COTTON’S  SOVEREIGN-WEIGH 


MACHINES 


THE  WEIGHING  OFFICE  AT  TIIE  BANK 


OF  ENGLAND, 


COTTON’S  SOVEREIGN-WEIGHING  MACHINE 


SECTION  OE  THE  WORKS  OE  THE  BALANCE. 


BATE’S  SCALES  FOE.  TESTING  SOVEREIGN-WEIGHTS. 


COTTON’S  SOVEREIGN- WEIGHING  MACHINE 


BOX  OF  THE  SOVEREIGN-BALANCE 


4S 


MACHINE  FOR  DEFACING  SOVEREIGNS  AT  THE  BANK  OF  ENGLAND. 

The  Sovereign-Cutting  Machine  is  a simply-constructed  apparatus,  but  re- 
markable for  the  nicety  and  accuracy  of  its  movements,  and  the  rapidity 
with  which  its  operations  are  accomplished.  It  consists  of  an  enclosed 
inclined  plane,  at  the  upper  end  of  which  is  a tube,  open  at  the  sides,  used 
as  a receptacle  for  the  sovereigns ; and  at  the  other  end  or  mouth  of  the 
inclined  plane  a cutter  is  attached,  which  is  worked  by  a handle.  The 
sovereigns,  thirty  or  forty  at  a time,  are  placed  in  the  tube,  and  the  slope  of 
the  plane  is  so  managed  that  the  lower  one  of  the  heap  slips  down  to  the 
mouth ; the  Cutter  being  then  raised,  it  moves  forward  to  the  lower  part  or 
bed  of  the  cutter,  and  the  knife  descending  instantaneously,  cuts  it  partially 
asunder.  In  the  meanwhile,  another  sovereign  has  arrived  at  the  mouth, 
and  in  like  manner  it  comes  under  the  knife.  A small  tin  box  is  placed 
beneath  the  cutter  to  receive  the  defaced  coins.  In  this  way  a constant 
stream  of  sovereigns  arrives  at  the  cutter,  and  then,  one  by  one,  with  corre- 
sponding regularity,  .they  are  moved  forward  to  the  receptacle  prepared  for 
them.  The  mutilation  proceeds  at  the  rate  of  two  hundred  in  one  minute. 

An  ingenious  and  novel  mode  of  marking  those  coins  which  are  cut  at  the 
Bank  of  England  is  attached  to  this  'machine,  and  has  been  found  of  great 
advantage  in  preventing  disputes  respecting  the  value  and  weight  of  defaced 
money.  It  consists  of  a very  minute  side  notch  which  is  given  to  the  coin 
with  every  stroke  of  the  cutter;  and  by  this  indentation,  peculiar  to  this  office, 
the  Bank  is  at  all  times  able  to  detect  any  of  its  own  defacing.  The  sove- 
reigns are  cut  through,  but  not  divided,  the  portions  still  being  attached  to 
each  other  by  one  edge. 


Bankers’  Sovereign  Weighing  Scales. 


These  Scales  have  been  made  according  to  the  plan  suggested 
by  Mr.  Granville  Sharp,  and  are  found  upon  trial  to  answer 
extremely  well. 

Price  £4  4s. 

MANUFACTURED  BY  W.  L.  NICHOLE  & CO., 

16,  Aldersgate  Street,  London. 


Pooley’s  Bank  Weighing  Machine. 


Figure  1 represents  part  of  the  bank  counter,  with  the  Machine 
as  fixed. 

Figure  2 exposes  the  construction  of  the  working  parts  of  the 
Machine,  as  it  appears  when  detached  from  its  fixtures. 

When  not  in  use  the  scales  rest  upon  two  pistons,  held  in  position 
by  the  two  globular  counter  weights.  In  weighing,  the  coin  is 
placed  in  one  scale  and  the  proper  weight  in  the  other,  as  in  the 
ordinary  scales.  To  ascertain  the  weight,  you  draw  down  the 
finger  lever,  which  causes  the  pistons  to  descend,  and  leaves  the 
scales  in  action.  The  arrow  points  make  the  slightest  deviation 
from  a just  balance  very  visible.  When  you  withdraw  your  fingers 
the  scales  return  to  rest. 


Made  only  by  the  Patentees,  H.  Pooley  & Sox,  27,  Manchester 
Street,  Liverpool,  and  89,  Fleet  Street,  London. 


N.  MASON  DAY’S 

Patent  Paper  and  Millboard  Cutting  Machine. 


The  “ Industrial  ” is  to  be  obtained  of  Harris,  Day,  and  Co., 
(late  Harris  Brothers,)  Wholesale  and  Export  Stationers  and 
Envelope  Manufacturers,  5,  Queen  Street,  Cheapside,  London, 
(where  the  Machines  can  be  constantly  seen)  at  the  following 
Prices,  Nett  Cash,  viz. : — 

The  Small,  or  18-inch 
The  Large,  or  24 -inch 


• • 


30  Guineas 
50  Guineas 
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EXHIBITED  IN  CLASS  XVII,  No.  142. 

SPECIMEN 

OF 

laljrjr’s  ijjolndm'st  U* n ti c I o p r 


Registered  6 Sc  7 Victoria,  cap.  65. 

This  Envelope  affords  the  greatest  protection  for  enclosures  of 
Bank  Notes,  Remittances,  or  Important  Documents.  Papers  cannot 
by  any  possibility  fall  out,  nor  can  they  be  extracted  without  detection. 


Made  in  Three  Sizes,  of  which  this  specimen  is  the  largest,  15s.  per 
1000;  or  the  same  made  of  the  linen-cloth  paper  5s.  per  100. 

. $.  cl®.  Iliilpl],  £|l  taut  fat  turn  anb  fatentcc, 

.36.  THROGMORTON  STREET.  BANK. 


Improved  ■ BiU  File  . AT  lit 

JOHN  WHITEHOUSE  & SON, 


BI-LASS  FOUND  Hi 


t CHINA  MANUFACTORY, 


Birch  sill  St, 


BIRM  INGHAM. 


BLACKWOOD  & CO.’S 


Highly  Improved 

COPYING  AND  WRITING  INKS, 

Contained  in  tlie 


Registered  Clean-conducting  Earthenware  and  Glass  Bottles. 


BLACKWOOD  & CO/S 


READY-REFERENCE  FILE, 

(REGISTERED,) 

For  Letters,  Papers,  and  all  documents  of  value,  may  be  had  of  all  Booksellers 
and  Stationers,  and  Wholesale  at  the  Manufactory,  26,  Long  Acre,  London. 


Messrs.  Blackwood  & Co.’s  Ink  Bottles. — 
These  gentlemen  have  recently  invented,  regis- 
tered, and  set  forth  for  public  use,  an  Ink-Bottle 
of  an  especially  classical  and  elegant  form  ; and 
yet,  so  exceedingly  simple  in  construction,  and 
facile  in  employment,  that  the  youngest  child  or 
most  inexperienced  female  may  make  use  of  it, 
and  extricate  its  contents,  without  incurring  the 
slightest  risk,  either  in  soiling  the  fingers  or  dis- 
figuring the  dress. 

The  bottle  before  us  is  composed  of  glass,  of  a 
rich,  purplish  hue;  in  shape  resembing  that  of  a 
small  claret  jug;  its  mouth,  too,  being  so  formed 
as  to  admit  of  the  due  progression  of  the  ink,  in  a 
systematic,  orderly,  and  entirely  cleanly  manner. 

Having  written  thus  much  for  the  bottle,  it 
behoves  us  that  we  should  say  a word  or  so  as  to 
the  ink  contained  therein,  which  we  may  at  once 
describe  as  the  best  we  have  had  occasion  to 
employ.  Limpid  and  flowing,  without  exhibiting 
a particle  of  wateriness  or  weakness,  and  of  a 
genuine,  unmistakeable,  and  speedily  permanent 
blackness ; we  may  at  once  describe  it  as  un- 
rivalled in  point  of  colour,  unapproachable  with 
regard  to  the  fluent  style  in  which  it  leaves  the 
pen,  and  perfectly  invaluable  with  reference  to 
the  permanency  of  its  hue. 

Messrs.  Blackwood  and  Company’s  Bottle  and 
Ink  are  quite  worthy,  the  one  of  the  other;  and 
thus,  heedful  of  the  vast  superiority  of  both,  as 
well  over  their  predecessors  as  their  compeers, 
we  unhesitatingly  recommend  their  possession  to 
the  entire  of  our  readers. — Magazine  of  Science, 
June,  1851. 


Blackwood’s  Ink  Bottle  and  Cork. — 
Everybody  has  one  time  or  other  been  more 
or  less,  plagued  by  the  puzzle  of  filling  his  ink 
bottle  without  spilling  the  Ink.  The  common 
stone  jar  has  so  short  a neck  that  it  is  quite  a 
matter  of  sleight  of  hand  to  get  its  contents  into 
any  ordinary  inkstand,  to  say  nothing  of  the 
trouble  of  getting  out  the  cork.  The  bottle, 
however,  of  which  we  have  given  a sketch,  it  will 
at  once  be  seen,  puts  an  end  to  all  ink-filling 
vexations.  The  cork  has  a cap  and  ring.  The 
bottle  stands  so  firm  that  it  is  no  easy  matter  to 
overset  it ; and  its  well-formed  bell-shaped  spout 
enables  the  least  quantity  of  ink  to  be  poured 
into  the  smallest  aperture  without  risk  of  a single 
drop  being  spilled.—  Expositor. 

Blackwood’s  New  Ink  Bottle. — Anew  ink 
bottle  ! Well,  and  what  of  a new  ink  bottle  ? 
there  is  nothing  new  in  that ! Perhaps  not;  was 
it  one  of  those  clumsy  contrivances  by  which  our 
tables  might  be  deluged  with  a small  ‘ Black  Sea’ 
on  the  shortest  notice.  Apart  from  hyperbole, 
this  little  novelty  is  not  only  one  of  the  prettiest 
chimney  ornaments,  but  one  of  the  most  useful 
of  modern  inventions ; it  is  manufactured  in  a 
variety  of  shapes,  of  coloured  glass,  also  in  stone ; 
has  a small  spout  and  a neat  gilt  stopper  with 
handle.  It  is  fitted  by  its  price  and  usefulness 
for  universal  adoption.— Cambridge  Advertiser. 

Ready-reference  FiLE.-Merchants,  bankers, 
and  men  of  business  ought  to  see  this  truly  unique 
and  useful  invention  of  Messrs.  Blackwood ; for  to 
see  it,  is  most  decidedly  to  adopt  it  in  preference 
to  any  other, — not  only  for  use  in  the  counting- 
house,  but  also  for  collectors  and  others,  to  whom 
every  increased  facility  of  action,  method,  and 
neatness,  are  desirable  objects.  Unlike  the  ordi- 
nary wire  and  clip  file,  it  not  only  secures  ready 
reference  to  bills,  letters,  receipts,  Sic.,  du(y 
arranged  and  headed,  but  it  also  keeps  them 
clean  and  in  good  condition  for  an  indefinite 
period. — London  Mercantile  Journal. 


New  Ink  Bottle. — The  patent  ink  bottle  just 
introduced  by  Messrs.  Blackwood  & Co.,  supplies 
a desideratum  long  required.  It  appears  really 
surprising  that  so  simple  a device,  possessing  such 
decided  advantages  to  every  consumer,  should  not 
have  been  previously  thought  of  by  some  one  of 
our  established  ink  makers.  — Liverpool  Times, 
Oct.  2,  1850. 
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Stephens’  Fountain  Ink-Holder. 


Figure  1. 


Figure  1 is  an  external  view  of  Stephens’  Fountain  Ink  Holder. 

Figure  2 is  a section,  shewing  its  interior  construction  and  arrangement,  and 
illustrative  of  its  principles  of  action.  (A)  is  the  body  of  the  Ink-holder.  (B)  the 
mouth.  (C)  the  surface  of  the  ink  in  the  mouth,  shewing  the  position  of  the  pen 
in  dipping  and  the  extent  of  its  immersion.  (D)  the  maximum  level  of  the  ink. 
(E)  the  minimum  level,  or  point  at  which  the  fountain  principle  ceases  to  act. 

In  the  use  of  this  Ink-holder,  it  may  he  remarked,  that  if  a small  quantity  of 
ink  is  contained  in  the  holder,  say  down  to  line  (E,)  the  quantity  of  air  contained 
will  be  considerable — a fire  in  the  room,  or  the  influence  of  the  sun  upon  the  Ink- 
holder,  acting  upon  and  expanding  this  larger  body  of  confined  air,  causes  it  to 
press  upon  the  surface  of  the  ink,  and  gives  it  a tendency  to  overflow  the  mouth  ; 
hut  the  height  and  lateral  extension  of  the  mouth  of  this  Ink-holder  is  calculated 
to  compensate  for  the  expansion  within,  so  that  this  effect  never  takes  place  in 
this  improved  Ink-holder. 

White  Flint  Glass  . 2s.  Od.  each  White  Porcelain  . . 2s.  Od.  each 

Coloured  ditto  . 2s.  6d.  „ Decorated  ditto  . . 2s.  9d.  ,, 


54,  Lower  Stamford  Street,  Blackfriars’  Road,  London. 


NAMES  OF  OFFICE  INKS. 


1. 

Arnold’s  Office,  or  Steel  Pen  Writing  Ink. 

2. 

Blackwood  & Co.’s  Steel  Pen  Writing  Ink. 

3. 


Cochran’s  Office  Ink. 

4. 


Stephens’  Unchangeable  Dark  Blue  Writing  Fluid. 

5. 


Perth  Office  Ink. 

6. 

Walkden’s  Extra  Ink. 


NAMES  OF  COPYING  INKS. 

1. 

Arnold’s  Machine  Copying  Ink. 

2. 

Blackwood  & Co.’s  Blue-Black  Copying  Ink. 

3. 

Cochran’s  Copying  Ink. 

4. 

Stejffiens’  Copying  Blue-Black  Writing  Fluid. 

5. 

Perth  Copying  Ink. 

6. 


Walkdcn’s  Copying  Ink. 
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PHILLIPS’ 
Patent  Eire  Annihilator. 


Vested  in  a Company  completely  Registered. 


OFFICES  AND  DEPOT— No.  105,  LEADENHALL  STREET,  LONDON. 


This  invention  has  been  at  different  times  favourably  noticed  by 
nearly  all  the  principal  London  papers.  A pamphlet  containing- 
a reprint  of  these  articles  can  be  obtained  at  the  Company’s  offices. 
Room  is  only  afforded  here  for  reference  to  one  of  the  many 
demonstrations  of  its  valuable  qualities. 

From  the  Mining  Journal. 

This  ingenious  and  really  valuable  invention  possesses  an  overwhelming  power  of 
extinguishing  fire,  and  is  constructed  on  a principle  for  superseding  the  use  of  water  by 
the  generation  of  vapours,  non-supporters  of  combustion,  which  instantaneously  prevent 
the  spread  of  the  devastating  element,  and  with  this  advantage,  that  the  furniture  and 
linen  not  destroyed  by  fire,  are  totally  uninjured  by  the  gas  evolved.  The  most 
conclusive  experiment  has  been  made  on  a house  large  enough  for  a family  to  reside  in, 
consisting  of  two  rooms,  one  above  the  other,  built  of  timber,  with  the  usual  door  and 
window  openings,  inside  the  walls  of  which  were  arranged  loose  planks  and  timber 
covered  with  masses  of  shavings,  saturated  with  tar  and  spirits  of  turpentine.  On  this 
being  ignited,  a true  representation  of  a burning  house  was  given  ; the  fire  was  allowed 
to  gain  an  ascendancy  which  no  water  could  have  overpowered,  and  which  made  the 
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audience  assembled  retire  to  a respectful  distance*  The  annihilator  was  then  brought 
into  requisition,  and  instantly  the  devouring  element  succumbed  to  its  more  powerful 
opponent.  In  less  than  one  minute  the  atmosphere  of  the  interior  was  converted  into 
a white  vapour,  in  which,  with  a lighted  torch  in  his  hand,  Mr.  Phillips  immediately 
appeared  at  the  first-floor  window,  shoving  that  he  was  in  a perfectly  healthy 
atmosphere,  vflien  he  received  the  congratulations  and  applause  of  the  spectators. 
However  showlike  tire  above  exhibition  may  appear,  it  is  quite  clear  to  us  that  the 
process  is  based  on  sound  philosophical  principles,  and  that  it  will,  ere  long,  be  taken 
up  by  the  fire  insurance  offices.  When  we  consider  its  extreme  economy  in  first  cost 
and  application,  its  certainty  and  instantaneous  action,  and  the  vast  amount  of  life  and 
property  which  would  be  saved  by  its  general  use,  we  think  it  will  at  a future  time,  be 
considered  one  of  the  most  valuable  inventions  of  the  day  ; and  we  trust  the  Inventor, 
and  the  Company  which  has  been  formed  for  carrying  out  the  principle  commercially, 
will  reap  those  advantages  which  are  due  to  all  who  introduce  to  the  world  great  public 
benefits. — September  29,  1849. 

From  “ Household  Words.”  No.  12. — Page  280. 

. . . Without  further  words  a lighted  match  is  applied  to  one  of  the  tarred  and 

turpentined  shavings  that  hang  in  the  ground-floor  of  the  house.  It  sparkles,  blazes, 
and  in  one  moment  the  lower  room  is  full  of  flames — in  the  next,  they  have  risen  to  the 
floor  above  ; they  crackle,  roar,  and  beat  about,  springing  up  to  the  roof,  and  darting  out 
tongues  and  forks  to  the  right  and  left  of  the  building,  while  a dense,  hot  cloud  of 
smoke,  full  of  red  fragments  of  shavings  and  other  embers,  comes  floating  and  dancing 
over  the  heads  of  the  assembled  company.  Everybody  has  risen  from  his  seat, — 
Ladies,  Gentlemen,' — and  now  all  the  visitors  are  crowding  towards  the  other  end  of  the 
building ; the  whole  place  is  filled  with  the  roar  of  flames,  the  noise  of  voices,  hurrying 
feet,  and  rustling  garments,  and  clouds  of  hot  smoke ! But  suddenly  a man  enters  the 
building  from  a side  door,  bearing  a portable  Fire  Annihilator  of  the  size  we 
have  mentioned ; he  is  followed  by  a second  ; the  machines  are  vomiting  forth  a dense 
white  vapour, — they  enter  just  within  the  doorway  of  the  blazing  house.  A change 
instantly  takes  place  in  the  colour  and  action  of  the  flames,  as  though  they  grew  pale  in 
presence  of  their  master, — they  sink,  there  is  nothing  but  darkness,  and  the  dense  white 
vapour  coiling  about  in  triumph.  “ Life  can  now  exist,”  cries  Mr.  Phillips,  rushing 
into  the  house  and  ascending  the  blackened  stairs  . . . May  11,  1850. 


Real  Fires  extinguished  by  Phillips’  Patent  Fire 

Annihilator. 

Fire  at  the  works  of  the  Imperial  Patent  Wadding  Company, 
Manchester,  extinguished  hy  use  of  Machines  kept  on  the 
premises. 

Copy  of  a Letter  addressed  by  \V.  Bates,  Jun.,  Esq.,  the  managing  Partner,  to 
Mr.  Phillips,  the  Patentee  and  Superintendent  of  the  Fire  Annihilator  Company. 

Zara  Street  Mills , 

Manchester , 2nd  April , 1851. 

Sir, 

We  have  much  pleasure  in  adding  our  testimony  to  the  great  value  of  your 
invention — the  Fire  Annihilator.  Owing  to  the  great  heat  required  in  the  manufacture 
of  our  goods,  and  the  consequent  liability  of  the  material  to  ignite,  the  Insurance 
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VIEW  OF  THE  FIRE  AT  THE  LONDON  GAS  WORKS,  YAUXHALL,  EXTINGUISHED 
BY  PHILLIPS’  PATENT  FIRE  ANNIHILATOR. 
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Offices  have  always  refused  to  insure  our  premises  even  at  the  rates  paid  for  the 
most  hazardous  trades ; now,  however,  we  consider  ourselves  perfectly  safe  , for  in 
addition  to  your  apparatus,  we  have  both  steam  and  water  conveyed  in  pipes  to  all  parts 
of  the  building,  but  we  consider  the  Annihilator  will  be  able  to  put  out  any  fit  e that 
may  hereafter  occur..  One  that  took  place  in  January  last  was  put  out  in  about 
five  minutes  by  three  charges  {although  it  spread  with  the  rapidity  of  gunpowder  a 
distance  of  150  feet,)  and  the  men  were  enabled  to  resume  work  in  an  hour 
afterwards. 

Two  other  very  great  advantages  the  Annihilator  possesses ; the  vapour  enables 
persons  to  breathe  in  the  room  where  the  hie  is,  and  the  apparatus  can  be  used  without 
causing  the  least  damage  to  the  machinery,  as  is  the  case  with  both  steam  and  water. 

From  the  experience  we  have  had  of  the  Invention,  we  have  no  hesitation  in  saying, 
that  even  the  Portable  Machines  will  be  found  sufficient  to  extinguish  any  fire,  if 
applied  immediately  on  its  outbreak. 

We  are,  Sir,  yours  respectfully, 

Per  pro  the  Imperial  Patent  Wadding  Company, 

(Signed)  WILLIAM  BATES,  Jun. 

W.  II.  Phillips,  Esq.,  London. 

P.S.  You  are  at  liberty  to  make  what  use  you  please  of  this  letter. 

***  The  Portable  Machines  used , were  three  of  size  No.  4. 


£20,000  worth  of  pictures,  and  other  valuable  property  rescued 
at  the  recent  destructive  tire  at  the  Thames  Bank  Depository, 
by  use  of  a Machine. 

Copy  of  a letter  addressed  by  Mr.  Smith,  the  Manager  of  the  Thames  Bank 
Depository,  to  Mr.  Phillips. 

Thames  Bank  Depository, 

9 th  May,  1851. 

Mr.  Phillips, 

Sir, 

I have  much  pleasure  in  stating  to  you,  in  consequence  of  the  use  of  one  of  your  Fire 
Annihilators,  we  were  enabled  to  enter  a room  in  which  was  deposited  a large  amount 
of  property,  and  rescue  a collection  of  pictures  valued  at  upwards  oi  £20,000,  together 
w ith  a considerable  quantity  of  other  valuable  property . 

You  have  full  liberty  to  make  use  of  this  note  in  any  way  you  think  proper. 

I am,  Sir,  yours  respectfully, 

(Signed)  JAMES  SMITH,  Manager. 

***  The  hand  machine  used  was  not  on  the  premises,  but  was  fetched  from  a 
shop  a mile  distant,  and  used  when  the  fire  had  been  raging  upwards  of  three  hours. 


Tire  in  Great  Howard  Street,  Liverpool,  extinguished  by  Fire 
Annihilating  Machines,  supplied  to  the  Liverpool  Fire 
Brigade. 

Extract  from  “ Liverpool  Journal ” of  6th  March,  1852. 

The  Fire  Annihilator. — It  may  not  be  generally  known  that  a number  of 
Phillips’s  Fire  Annihilators  are  kept  on  hand  at  the  Fire-Engine  Station  in  Temple 
Court.  On  Thursday  morning  a fire  broke  out  in  Mr.  Mackay’s,  draper  and  outfitter’s 
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shop,  Great  Howard  Street.  The  flames  had  burst  through  the  door  and  shutters  when 
the  fire-brigade  arrived.  Two  of  Phillips’s  Patent  Annihilator  Machines  were  applied 
with  instant  effect.  Water  was  also  applied,  and  the  fire  was  entirely  put  out  in  a very 
few  minutes.  Many  of  the  spectators  expressed  their  surprise  at  the  great  power  the 
Annihilator  Machines  had  over  the  fire. 


Fire  at  Mr.  Samuel  Hulme’s  Cotton  Waste  Mill,  Stockport, 
extinguished  by  a single  Machine  kept  on  the  Premises 
March  4th,  Jr852. 

Stockport , 5th  March , 1852. 

Messrs  F.  & H.  J.  Morton,  18,  St.  Mary’s  Gate,  Manchester. 

Gentlemen, — I had  a fire  on  Thursday,  the  4th  instant  (the  day  I wrote  to  you  for 
the  Charges,)  which  is  the  first  I have  had  since  I bought  your  Fire  Annihilator 
Machines,  the  machine  was  close  at  hand  where  the  fire  originated,  and  was  got  to  work 
as  quick  as  possible.  The  machine  acted  very  well,  and  put  the  fire  out  almost 
immediately,  with  the  exception  of  the  red  glow  upon  the  cotton-waste,  which  we  put 
out  with  buckets  of  water.  The  fire  was  considered  a quick  one,  and  had  it  not  been 
for  your  machine  the  damage  would  have  been  considerable  ; as  it  is,  I think  Twenty 
Shillings  will  cover  all  the  damage , except  the  price  of  the  Charge  used.  It  is  my 
opinion  the  Machines  should  be  on  the  spot,  and  followed  up  by  a few  buckets  of  water. 
Hoping  you  will  forward  the  Charges  immediately, 

I remain,  yours  respectfully, 

(Signed)  SAMUEL  HULME. 

P.S.' — I was  present  when  the  fire  occurred.  S.H. 

N.B. — As  Mr.  Hal  me  had  not  a spare  machine  or  two  in  reserve,  the  embers 
required  the  application  of  a little  ivater. 


The  ignition  of  Phosphorus,  Turpentine,  Spirits  of  Wine, 
Potassium,  and  Vitriol,  by  the  accidental  overturning  of  the 
bottles  containing  them  in  a Lecture  Ptoom,  instantly  checked 
by  the  application  of  a Machine,  and  the  disastrous  consequences 
that  would  otherwise  have  ensued,  thereby  prevented. 

(COPY.) 

To  Mr.  George  K.  King. 

Sir, — At  the  conclusion  of  a lecture  on  specific  heat,  I had  occasion  to  explain  the 
construction,  scientific  principles,  and  use  of  “ The  Fire  Annihilator ” of  Mr.  W.  H. 
Phillips. 

An  experimental  house,  constructed  of  wood  and  cardboard,  was  filled  with  paper  and 
cotton  waste  saturated  with  turpentine,  and  set  fire  to.  When  it  was  blazing  fiercely, 
and  all  the  wood  fairly  alight,  the  annihilator  was  discharged.  A bottle  of  phosphorus, 
two  bottles  of  turpentine , the  contents  of  three  spirit  lamps , a bottle  of  potassium , 
and  a bottle  of  vitriol,  were  overturned  at  the  same  moment  by  a person  suddenly 
shifting  his  place  near  the  lecture  table.  These  substances  all  inflamed  upon 
contact  ; yet  in  one  minute , on  application  of  the  Annihilator,  every  symptom  of 
flame  was  perfectly  extinguished,  and  upon  opening  a sash  at  the  top  of  the  lecture 
room,  all  the  fumes  escaped  freely  in  about  two  or  three  minutes.  At  tliis  time  there 
was  a great  quantity  of  valuable  philosophical  apparatus  and  delicate  models  uncovered, 
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and  yet  nothing  was  injured  in  the  least  degree,  not  even  a single  diagram.  From  the 
trial  thus  made,  I feel  convinced  that  a fire  in  any  room  can  be  readily  extinguished  by 
these  small  machines  without  damage  to  furniture,  Ac. 

We  could  all  breathe  freely  in  the  vapour  emitted,  and  the  only  inconvenience  was 
from  the  fumes  of  the  phosphorus  accidentally  overturned,  and  which  would  of  course 
not  occur  in  an  ordinary  fire. 

I feel  so  perfectly  satisfied,  that  I shall  not  only  protect  the  lecture  room  with  an 
Annihilator,  but  my  house  likewise.  Every  Landlord  ought  to  make  a stipulation  with 
his  tenant  to  keep  one  of  these  machines.  Indeed,  insurance  offices  ought  not  to  insure 
where  one  is  not  kept  on  the  premises,  for  now  there  is  no  excuse  hardly  for  a fire. 

Yours  truly, 


Cannon  Place,  Brighton, 
Dec.  8th,  1851. 


(Signed)  MONTAGU  L.  PHILLIPS, 
Professor  of  Chemistry  and  Natural  Philosophy  to  the 
Mantellian  Academy  of  Sciences. 


Kitchen  Chimney  Kire  at  Yisconntess  Keith’s. 

38,  Piccadilly , 2nd  Febmary,  1852. 

To  the  Secretary  of  the  Fire  Annihilator  Company. 

Sir,— I readily  comply  with  your  request  to  state  the  particulars  of  the  use  of  the 
Annihilator  Machine  at  Viscountess  Keith’s,  on  Friday  last. 

I was  at  Lady  Keith’s  on  business,  when  I was  told  that  the  kitchen  chimney  was  on 
fire.  I volunteered  my  assistance  ; the  fire  was  burning  very  fiercely,  indeed  I am 
quite  sure  that  if  it  had  not  been  put  out  as  it  was,  the  consequences  would  have  been 
very  serious.  Some  men  on  the  roof  poured  water  and  coals  down,  but  this  did  not 
have  the  slightest  effect.  The  Annihilator  Machine  was  then  brought  down.  I had 
never  seen  one  before,  of  course  I was  quite  ignorant  of  its  use,  but  the  printed  direc- 
tions pasted  on  the  front  at  once  explained  the  mode  of  application.  I struck  the 
Machine  as  directed,  almost  immediately  the  vapour  poured  from  the  Machine  with 
great  force,  and  in  a moment  extinguished  the  fire.  The  effect  was  instantaneous  and 
complete,  if  I had  not  seen  it,  I could  not  have  believed  the  fact. 

You  are  at  liberty  to  make  what  use  you  like  of  this  communication. 

Your  obedient  Servant, 

GEO.  ROGERS,  38,  Piccadilly. 


Fire  in  Dock  Street,  Leeds. 

Extract  from  the  Leeds  Mercury  of  Saturday , 19 th  June , 1852. 

We  are  glad  to  learn  that  by  the  application  of  the  Fire  Annihilator  Machines,  a fire, 
which  occurred  in  a dwelling-house  in  Dock  Street,  Leeds,  was  extinguished  on  Tues- 
day night,  and  the  instance  is  one  which  proves  that  these  machines  are  of  the  greatest 
use  if  applied  in  a proper  manner  and  at  the  proper  time.  The  fire  alluded  to  occurred 
in  the  house  of  Mr.  Weare,  the  master  of  the  Wesleyan  day  school  in  Meadow-lane, 
between  eleven  and  twelve  o’clock  on  Tuesday  night.  The  house  adjoins  the  spirit 
warehouse  of  Messrs.  Cadman,  distillers,  Dock-street,  so  that  had  the  flames  extended 
to  this  place,  the  conflagration  would  have  been  most  serious.  It  seems  Mr.  Weare  was 
engaged  in  making  some  chemical  experiments  in  a room  in  the  third  story,  and 
accidentally  upset  a bottle  containing  about  a pint  of  naptha,  which  immediately  ignited 
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and  set  fire  to  some  dirty  linen  ; his  attempts  to  extinguish  the  fire  hy  throwing  water 
upon  it  failed,  and  notice  was  sent  to  the  Police-office.  Mr.  James,  superintendent  of 
the  fire-brigade,  at  once  ordered  the  Fire  Anniliilators  to  be  conveyed  to  the  place  in  a 
hand-cart,  and  the  fire-engine  to  follow  as  soon  as  possible.  On  his  arrival  in  Dock- 
street,  he  found  the  Leeds  and  Yorkshire  Insurance  Company’s  firemen  preparing  to 
work  their  engine.  On  proceeding  up  stairs  towards  the  room  where  the  fire  was,  he 
could  not  get  nearer  than  the  middle  of  the  second  flight  of  stairs,  owing  to  the  smoke, 
to  clear  away  which  the  contents  of  two  of  the  No.  5 machines  were  discharged.  The 
effect  of  this  was  to  clear  away  the  noxious  vapour,  and  enable  parties  to  get  to  the  top 
of  the  second  landing,  Avher^the  contents  of  another  machine  were  discharged,  and  a 
fourth  into  the  room.  In  order  to  give  the  machine  a fair  trial,  the  doors  and  windows 
of  the  house  were  all  closed,  so  as  to  exclude  all  atmospheric  air  as  much  as  possible  ; 
and  as  showing  powerfully  the  effect  of  the  vapour  in  extinguishing  flame,  it  may  be 
mentioned  that  several  parties  who  attempted  to  go  up  stairs  had  their  candles  and 
lamps  extinguished  before  they  could  reach  the  room.  In  about  twenty  minutes  the 
room  was  entered,  and  it  was  then  found  that  all  the  flame  had  been  extinguished,  but 
the  floor  had  been  burnt  through  to  the  ceiling  below,  some  of  the  wood  work  being 
still  hot  and  burning  away.  A few  buckets  of  water  applied  to  the  burning  embers, 
effectually  put  an  end  to  all  fear  of  further  danger  from  fire.  Had  the  engines  been 
allowed  to  throw  water  into  the  room,  as  some  of  the  firemen  desired,  the  damage 
would  have  been  serious,  but  as  this  was  prevented,  the  fire  was  extinguished  at  a very 
trifling  cost,  the  expense  of  the  four  charges  for  the  Fire  Annihilator  Machines  being- 
only  £2  16s.  The  damage  done  to  the  furniture  and  the  house  is  very  trifling,  but  in 
a precisely  similar  case,  that  of  the  fire  at  Mr.  Waite’s  premises,  in  Commercial-street, 
the  damage  done  was  very  serious  both  to  the  stock  and  to  the  building,  principally  from 
the  quantity  of  water  thrown  into  the  building.  Had  the  Annihilator  Machines  been 
applied  there  in  the  same  way  and  with  the  same  success,  instead  of  a loss  of  £400  or 
£500,  it  would  not  have  exceeded  £10  or  £20. 


A paper  has  just  been  published  by  the  Company,  drawn  up  by 
Mr.  James,  the  Superintendent  of  the  Leeds  Fire  Brigade,  containing 
accounts  of  six  important  occasions  during  the  past  year  in  which 
these  Annihilators  have  been  successfully  applied.  It  closes  with 
the  following  statement : — 

From  the  practical  experience  I have  had,  I cannot  hesitate  to  hear  my  testimony  to 
the  utility  and  value  of  the  Fire  Annihilators,  particularly  for  the  use  of  a Fire 
Brigade  in  aid  of  the  Engine,  as  by  means  of  these,  flame  is  instantly  got  under,  and 
the  dense  smoke  absorbed  or  dissipated,  and  thereby  the  efforts  of  the  Firemen  most 
materially  aided,  and  premises  and  stores  saved  from  wasteful  damage  hy  water. 

WILLIAM  JAMES, 

Superintendent  of  the  Leeds  Fire  Brigade. 

Police  Office , Leeds , February  oth,  1853. 


Directions,  Cautions,  and  Prices. 
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DIRECTIONS  EOR  CHARGING. 

1.  Loosen  tlie  Thumb  Screws,  take  off  the  Cover,  take  out  the 

Cases,  and  see  that  all  parts  are  dry  and  clean. 

2.  Close  the  Hole  of  the  Water  Pipe  inside  the  Machine  with  a 

Plug  of  Bees’  Wax  or  Soap. 

(y.B .—No  other  substance  but  Bees’  Wax  or  Soap  should  be  used.) 

3.  Unscrew  the  Brass  Ivnob  at  the  Top  of  the  Handle  A,  and  the 

little  Brass  Plug  at  the  Bottom  of  the  Machine  B. 

4.  Pour  Water  into  the  Handle  at  A,  until  it  runs  out  of  the  Plug 

Hole  at  B. 

5.  Screw  on  tight  the  Brass  Knob  to  the  Top  of  the  Handle  A, 

and  the  little  Brass  Plug  at  the  Bottom  of  the  Machine  B. 

6.  Place  the  larger  Case  into  the  Machine. 

7.  Place  the  smaller  Case  into  the  larger  Case. 

8;  Place  the  Igniter  Bottle  in  the  hole  of  the  Charge  with  the 
hollow  end  upwards,  and  then  place  the  Priming  Cap  over 
the  Igniter  (see  directions  on  Priming  Cap.) 

9.  Place  the  Charge  containing  the  Igniter  Bottle  into  the  smaller 
Case. 

10.  Place  the  Inner  Lid  over  the  Charge. 

11.  Put  on  the  Cover,  taking  care  to  keep  the  mouth-piece  D 

exactly  opposite  the  Handle  A and  over  the  Brass-plate  E. 

12.  Press  the  Cover  close  down  and  tighten  the  Thumb  Screws  on 

each  side,  taking  care  the  Screws  catch  over  the  rim  of  the 
Cover. 

13.  Place  the  Pin  in  the  Neck  at  the  Top  of  the  Machine,  and  put 

on  the  Wooden  Stopper  C. 

N.  B.  — The  Machines  should  be  charged  as  soon  as  received , so  as  to  be  quite  ready 
for  use , and  it  is  desirable  that  a tape  should  be  tied  over  the  Knob  and  Sealed, 
to  prevent  the  Machines  being  discharged  for  mischief. 
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DIRECTIONS  FOR  RE-CIIARGING  THE  MACHINES. 


1.  Directly  after  the  Machine  has  been  used  take  off  the  Cover, 

fill  the  Machine  with  water,  and  let  it  cool ; allow  the  deposit 
of  the  Charge  to  soak,  then  turn  the  Machine  upside  down 
and  empty  the  whole  of  it  out;  carefully  clean  the  inside 
Cases  and  see  that  none  of  the  deposit  remains  in  the  'perforated 
holes. 

2.  Take  care  there  is  no  wet  on  the  inner  Cover  which  is  put  over 

the  Charge,  and  carefully  dry  all  the  inside  parts  of  the 
Machine  : — then  charge  the  Machine  according  to  the  direc- 
tions given. 


DIRECTIONS  FOR  TJSING  THE  MACHINES. 

1 . Do  not  strike  otf  the  Machines  until  they  have  been  taken  as 

close  to  the  Fire  as  possible. 

2.  Take  out  the  Wooden  Stopper  or  Knob  C. 

3.  With  the  Knob  end  of  the  Stopper  C,  push  down  the  Pin  hard 

in  the  neck  of  the  Machine  and  continue  to  push  it  down 
until  the  vapour  begins  to  come  out  at  the  mouth  D,  then 
replace  the  Stopper  and  wait  a few  seconds  until  the  vapour 
issues  out  forcibly  in  a full  column. 

4.  Do  not  take  up  the  Machine  until  the  vapour  comes  out 

forcibly,  then  take  it  up  by  the  Handle  A and  hold  it  in  the 
best  position  for  the  vapour  to  reach  the  lower  part  of  the  Fire. 

5.  Bring  the  vapour  to  bear  direct  upon  the  burning  substances, 

spreading  it  well  amongst  them,  and  follow  up  the  Eire  with 
the  Machine  wherever  it  is  to  be  got  at. 

6.  When  the  Elames  prevent  a close  approach  to  the  Eire  let  the 

vapour  rush  out  upon  them  for  a few  moments,  by  which 
they  will  be  cut  down  and  the  Air  cooled,  then  continue 
to  advance  amongst  the  burning  matter  until  the  Eire  is  put 
out.  Or,  when  the  smoke  prevents  the  Machines  being 
brought  close  upon  the  Fire,  let  the  vapour  rush  out  amongst 
the  smoke  for  a few  seconds  and  then  continue  to  advance 
upon  the  Eire. 

7.  Several  Machines  struck  off  together  are  much  more  effectual 

than  the  same  number  of  Machines  applied  one  after  the  other. 
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GENERAL  CAUTION'S. 


1.  Keep  the  Machines,  Charges,  and  Igniters,  in  a dry  place. 

2.  Always  take  care  that  the  mouth-piece  of  the  Machine  D,  is 

exactly  opposite  the  handle  A and  over  the  Brass-plate  E, 
otherwise  the  vapour  cannot  be  directed  upon  the  Eire. 

.‘3.  If  the  Machines  are  only  pushed  into  a room  and  not  worked 
amongst  the  Fire  the  vapour  may  rush  off  in  a contrary  direc- 
tion, which  might  not  be  effectual,  or  a very  much  larger 
quantity  of  Gas  might  be  necessary.  The  Machines  are  most, 
effective  when  the  full  rush  of  vapour  is  brought  to  bear  direct 
upon  the  Fire. 

4.  The  Hand  Machines  should  never  be  thrown  into  a burning 

Room  or  Building,  but  if  it  is  impossible  to  enter,  should  be 
brought  as  near  the  Door  or  Window  as  the  Eire  will  permit; 
the  vapour  may  be  poured  in  at  the  Door  or  Window  to  cool 
the  approach,  and  in  a few  moments  the  persons  carrying  the 
Machines  will  be  able  to  work  their  way  into  the  Room 
or  Building. 

5.  The  Machines  are  not  to  be  held  in  one  position  all  the  time, 

but  are  to  be  worked  about  amongst  the  Fire,  like  using 
a Watering  Can,  always  letting  the  vapour  rush  upon  the 
lower  part  of  the  Eire. 

6.  Parties  having  several  Machines  should  be  very  careful  not  to 

intermix  parts  of  different  Machines,  and  to  avoid  this  it  is 
recommended  that  the  Machines,  with  their  respective  parts, 
should  be  marked  or  lettered. 

7.  All  persons  connected  with  an  establishment  possessing  the 

Machines  should  be  exercised  in  the  method  of  handling 
them  and  made  as  familiar  as  possible  with  these  instructions. 
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8.  It  is  useful  to  have  a pair  of  large  strong  leather  gloves  hung 

to  the  handle  of  each  Machine,  which  any  person  may  slip  on 
to  protect  the  hands  from  any  accidental  burn  in  going 
amongst  the  Fire. 

9.  It  is  a useful  precaution  when  the  Charges  are  received,  lest 

they  should  have  got  damp  on  the  journey,  to  place  them  for 
a day  in  any  warm  dry  place,  where  the  temperature  would 
be  80  or  90  degrees ; and  if  there  is  cause  at  any  time  after- 
wards to  suppose  the  Charges  in  the  Machines  may  have  got 
damp,  to  repeat  the  drying  occasionally,  first  taking  care  to 
remove  the  Igniter  Bottles  from  the  Charges. 

10.  As  the  Igniter  Bottles  are  made  of  very  thin  glass,  very  great 
care  must  be  taken  that  they  do  not  get  broken. 

MACHINES  EOE  SHIPS’  USE. 

1.  These  Machines  are  fitted  with  Nose  Pipes  for  the  facility  of 

passing  the  vapour  through  an  aperture  into  the  Hold  of  a 
Yessel. 

2.  In  using  the  Machines  in  the  Cabins,  or  other  parts  of  the 

Ship  where  they  can  be  brought  into  the  presence  of  the  fire, 
the  Nose  Pipes  should  be  taken  off,  and  the  vapour  be  allowed 
to  rush  amongst  the  fire  from  the  mouth-piece  of  the  Machine. 

3.  Every  man  on  board  should  be  trained  to  the  handling  of  the 

Machines,  and  instructed  in  the  duty  of  applying  them  on 
any  emergency,  otherwise  upon  a sudden  outbreak  of  fire 
valuable  time  would  be  lost  in  bringing  the  Machines  into 
efficient  play. 

4.  As  the  Charges  might,  on  board  ship,  get  damp,  from  accident 

or  other  causes,  it  is  recommended  occasionally  to  take  them 
out  of  the  Machines,  and  dry  them  for  a day,  for  which 
purpose  a temperature  of  80  or  90  degrees  is  quite  sufficient 
— in  doing  this,  the  Igniter  Bottles  must  be  first  carefully 
taken  out  of  the  Charge. 

EXPORTED  MACHINES. 

All  Machines  and  Charges  sent  abroad,  are  more  or  less  liable  to 
get  damp,  however  packed ; it  is  therefore  absolutely  necessary  that 
before  the  Machines  are  Charged,  the  Charge  should  be  well  dried 
for  two  or  three  days,  at  a temperature  of  80  or  90  degrees. 
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Size. 


No.  2 
„ 3 
„ 4 
» 5 


PRICES  or  MACHINES  AND  CHARGES. 


Height. 

18  in. 
20  in. 
22  in. 
24  in. 


Diameter. 

8 in. 

10  in. 

11  in. 

12  in. 


rice,  including 
One  Charge. 

£ s.  d. 

3 0 0 

4 0 0 

5 0 0 - 

6 0 0 


Price  of  each 
Spare  Charge. 
£ s.  d. 

0 7 6 

0 10  0 

0 12  0 

0 14  0 


Charges  covered  with  tinfoil  6 d.  per  charge  extra . 


NOTICE. 

No.  2,  3,  and  4 Hand  Machines  are  suitable  for  Dwelling-Houses. 
(No.  2 and  3 Machines  are  too  small  for  any  other  purpose.) 

No.  4 and  5 Hand  Machines  are  for  Warehouses,  Manufactories, 
Shops,  Railway  Stations,  Coal  Mines,  Ships,  &c. ; but  for  these 
purposes  No.  5 is  best  adapted. 

It  is  strongly  recommended  that  persons  should  not  select  smaller- 
sized  Machines  than  are  suitable ; the  number  of  Machines  should 
be  proportioned  to  the  protection  required — as  for  example  : for  an 
ordinary-sized  Dwelling-House,  two  Hand  Machines ; for  a Manu- 
factory, from  four  to  twelve  Machines,  according  to  extent  or  other 
circumstances. 

N.B. — The  Prospectus  of  the  Company,  with  Appendix  A, 
Directions,  Cautions,  and  Prices ; R,  Accidental  Fires ; C, 
Protection  of  Ships  from  Fire ; D,  Experimental  Fires  ; and 
every  information,  may  be  obtained  of  the  Secretary  of  the 
Fire  Annihilator  Company,  No.  105,  Leadenhall  Street, 
London. 


HOLLOW  BRICKWORK 


&ntf  its  bnrtous  Applications. 


Model  Structure  in  the  Exhibition  of  the  Works  of  Industry  of 
all  Nations,  1851,  placed  by  the  Society  for  Improving  the 
Condition  of  the  Labouring  Classes. 

The  structure  represented  above  was  intended  to  illustrate  the  most  important 
branch  of  the  Society’s  operations,  that  of  the  Improvement  of  the  Dwellings  of 
the  Labouring  Classes,  and  to  show  the  arrangements  and  building  contrivances 
adopted  in  some  of  the  Model  Houses — particularly  that  of  hollow  brick  work. 
For  these  “Improvements  in  the  Construction  of  Bricks,  &c.”  a Council  Medal 
was  awarded,  and  for  the  Model  Houses  exhibited  by  H.R.H.  Prince  Albert,  in 
which  the  same  bricks  were  used,  a Council  Medal  was  also  awarded. 

The  following  particulars  are  chiefly  supplied  from  the  descriptive  account  of 
the  latter  houses,  which,  with  working  drawings,  specification,  and  estimate,  is 
published  by  the  Society,  at  No.  21,  Exeter  Hall,  Strand. 


ON  THE  FORM  AND  USE  OF  HOLLOW  BRICKS. 

N o one  conversant  with  houses  of  slight  construction  can  be  unaware  of  the 
evil  to  which  they  are  so  liable  from  damp  external  walls  and  floors ; any  remedy 
which  effectually  secures  its  removal,  without  adding  to  the  cost  of  the  building, 
must  prove  a great  benefit  to  the  occupants  of  such  dwellings ; and  where  a mode 
of  construction  effects  this  object  at  a diminished  cost,  it  is  a boon  to  the  landlord 
as  well  as  to  the  tenant. 

The  use,  in  architectural  construction,  of  hollow-shaped  clay,  in  a variety  of 
forms,  was  known  to  the  ancients,  and  amongst  other  purposes  was  adopted  by 
them  in  lightening  the  weight  of  the  spandrils  to  vaulting  of  considerable  span. 

For  the  lining  of  rubble-stone  walls  tile  was  commonly  used  in  Roman  buildings. 
The  Colosseum  may  be  instanced  as  an  example,  where  much  of  the  inner  wall  is 
constructed  of  rubble  and  faced  with  tile,  which  has  been  covered  with  slabs  of 
different  coloured  marble.  At  Pompeii,  a hollow  tile  was  in  some  instances  used 
for  securing  a dry  surface  to  receive  the  fresco  paintings. 
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In  the  Illustrated  London  News  of  October  5,  1850,  drawings  are  given  of 
Roman  flue-tiles,  found  at  Jjymne,  in  Kent,  where  they  have  been  used  for  distri- 
buting warm  air  from  an  hypocaustum  under  the  floor  of  the  building. 

Hollow  bricks  are  peculiarly  adapted  for  agricultural  buildings,  and  for 
enclosure,  park,  or  fence  walls,  as  well  as  for  the  ordinary  dwellings  of  the 
labouring  classes,  for  schools,  and  for  houses  generally  of  moderate  height,  and 
with  the  usual  weight  of  roofs  and  floors,  rendering  internal  battening  unneces- 
sary. For  conservatories  they  may  be  used  with  singular  advantage.  Heat  may 
be  passed  through  every  portion  of  both  floors  and  walls.  When  used  for  par- 
titions, or  for  roof  and  floor  arches,  they  are  fire-proof,  deaden  sound  more 
effectually,  and  are  considerably  lighter  than  solid  brickwork.  As  a lining  to 
stone  or  flint  walls,  they  supersede  the  necessity  for  battening,  and  the  conse- 
quent risk  of  fire  and  dry  rot  is  avoided.  For  cottage  floors  they  are  also  well 
adapted. 

The  strength  of  hollow  bricks  may  be  adapted  to  circumstances,  and  where 
required,  be  rendered  fully  equal  to  that  of  solid  bricks. 

The  various  forms  of  hollow  bricks  proposed,  prior  to  that  which  has  been 
patented  by  their  inventor,*  are  all,  particularly  in  reference  to  external  walls,  more 
or  less  liable  to  the  objection,  that  they  either  will  not  properly  bond  together, 
and  form  a substantial  wall,  or  else  that  the  headers  and  the  vertical  joints  afford 
a medium  for  the  transmission  of  damp  from  the  exterior  to  the  interior. 

By  the  form  adopted  in  the  patent  hollow  brickwork,  a perfect  bond,  running 
longitudinally  through  the  centre  of  the  wall,  is  secured,  all  headers  and  vertical 
joints  passing  through  it  are  avoided;  internal  as  well  as  external  strength  is 
obtained ; and  every  facility  given  for  the  fixing  of  floor-plates,  and  other  timbers ; 
whilst,  by  the  parallel  longitudinal  cavities,  ample  security  for  dryness  is  afforded, 
and  great  facility  presented  for  ventilation,  as  well  . as  for  the  conveyance  of 
artificial  heat,  and  for  the  transmission  of  bell- wires,  pipes,  &c. 

According  to  the  specification  enrolled  15  June,  1850,  this  patent  includes 
bricks  and  tiles,  hollow  or  otherwise,  of  such  form  as  will  secure  a “ longitudinal 
bond,  whether  obtained  by  the  overlapping  of  the  alternate  or  the  parallel  courses 
of  bricks,  either  with  a square,  a rebated,  or  a chamfered  joint,  and  with  a level, 
a sunk,  or  a bevelled  bed.” 

The  dimensions  of  the  bricks  being  unlimited,  a size  has  been  chosen  for 
general  use  which,  with  the  omission  of  the  headers,  reduces,  by  about  one-third, 
the  number  of  joints,  and  greatly  improves  the  appearance  of  the  work,  giving  it 
more  boldness  of  effect  and  resemblance  to  stone  than  that  of  ordinary  brick- 
work— twelve  inches  in  length,  including  the  joints,  three  courses  rise  one  foot 
in  height  ; a size  equally  convenient  for  the  workmen  in  the  manufacture,  and 
in  the  use  of  the  bricks— whilst  less  liable  to  damage  in  moving  than  bricks  of 
larger  size,  their  form  admits  of  ready  handling  and  stowage  for  transport. 

The  principle  of  the  patent  bond  is,  however,  equally  applicable  to  the  ordinary 
three  inch,  or  to  any  other  size  of  brick,  as  is  shown  by  the  annexed  example  of 
hollow  brickwork  in  six  inch  courses. 

Nine  patent  hollow  bricks  of  the  size  before  described  will  do  as  much  walling 
as  sixteen  ordinary  bricks,  whilst  the  weight  of  the  former  but  little  exceeds  that 
of  the  latter,  an  important  consideration  hi  reference  to  carriage,  as  well  as  labour 
in  using. 

When  passing  through  the  machine,  or  in  the  process  of  drying,  any  number 
may  be  splayed  at  the  ends  to  the  rake  of  gables,  be  mitred,  or  be  marked  for 
closures,  and  broken  off  as  required  in  use ; or  they  may  be  perforated  for  the 
purpose  of  ventilation.  If  nicked  with  a sharp-pointed  hammer,  they  will  break 
off  at  any  desired  line  ; and  the  angles  may  be  taken  off  with  a trowel  as  readily 
as  those  of  a common  brick,  A sufficient  portion  of  good  facing  bricks  may  be 


* Henry  Roberts,  Esq.,  F.S.A.,  Honorary  Architect  to  the  Society  for  Improving  the 
Condition  of  the  Labouring  Classes,  10,  Connaught  Square,  Hyde  Park,  who  grants 
Licences  for  making  Patent  Bonded  Hollow  Bricks. 
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selected  from  an  ordinary  burning,  and  in  laying  them,  a much  better  bond  will 
be  obtained  than  is  usually  given  in  common  brickwork. 

The  splayed  bricks  may  be  used  for  the  weathing  of  plinths,  for  eaves  moulding 
under  gutters,  and  for  gable  moulding  under  projecting  tiles  or  slates,  in  lieu  of 
barge  boards.  Labels  tor  doors  and  windows  may  be  made  hollow  in  lengths. 

The  bricks  for  the  quoins  and  jambs  may  be  made  either  solid  or  perforated  ; 
and  with  perpendicular  holes,  either  circular  or  square,  those  in  the  quoins  may 
be  arranged  to  serve  for  ventilating  shafts.  Stone  is  equally  applicable  for  the 
quoins  and  jambs,  and  the  appearance  of  the  work  may  be  thereby  improved. 

ollow  bricks  may  be  made  with  any  good  tile  machine,  in  the  same  manner  as 
ordmaiy  draining  pipes,  and  at  about  the  same  cost  in  proportion  to  the  quantity 
ot  clay  contained  in  them.  The  material  is  finer ; they  are  more  compressed 
require  less  drying,  and  with  much  less  fuel  are  better  burned  than  ordinary 
bricks,  even  when  waste  heat,  or  that  in  the  upper  part  of  the  kiln,  only  is  used 
a fire  skm  bemg  formed  both  within  and  without. 

The  process  of  drying  is  much  more  rapid  than  in  common  brickwork,  and  the 
smoothness  of  the  internal  surface  of  walls  built  with  the  patent  bonded  bricks 
renders  plastering,  in  many  instances,  quite  unnecessary,  whereby  a saving  is 
effected,  not  only  m the  first  cost,  but  also  in  the  subsequent  maintenance.'  If 
glazed  on  the  outer  face,  as  may  be  done  with  many  clays,  a superior  finished 
surface  is  obtainable  without  plaster. 

When  made  under  favourable  circumstances,  the  fair  selling  price  of  the 
patent  bonded  hollow  bricks  is  about  one-fourtli  more  than  that  of  ordinary  bricks, 

aiWlUj  ratei  to  ^ie  Crease  of  size,  a saving  of  nearly  30  per  cent,  will  be 

effected ; or  if  the  selling  price  be  one-third  more  than  that  of  ordinary  bricks,  the 
saving  effected  by  their  use  will  be  about  25  per  cent.,  with  a reduction  of 
jo  per  cent,  m the  quantity  of  mortar,  and  a similar  saving  in  the  labour,  when 
done  by  accustomed  workmen ; the  cost  of  carriage  also  will  be  considerablv 
diminished.  J 


On  testing  the  strength  of  six  patent  bricks  of  good  quality,  put  together  so  as 

•j  °n?1  a pi~r  °iie  . ot  one  foot  or  three  courses  high,  9 in.  wide,  the  external 
sides  bemg  f of  an  inch  thick,  the  internal  fin.  thick,  it  was  found  that  a weight 
ot  6f  tons  caused  a slight  crack,  only  perceptible  by  sound,  which  did  not  increase 
until  tons  were  placed  on  them.  With  9 tons  the  horizontal  beds  gave  way 
the  perpendicular  sides  remaining  unbroken,  and  without  any  tendency  in  the 
bricks  to  separate.  A 6 in.  hollow  partition,  or  arch  brick,  of  good  well-burnt 
clay,  9 m.  long,  4 m.  thick,  the  beds  fin.  and  the  sides  fin.  thick,  was  tested 
with  7 tons,  when  it  cracked  m both  beds ; and,  with  eight  tons,  the  brick 
broke  up.  Other  trials  have  given  a similar  result. 

These  experiments  were  made  at  Messrs.  W.Cubitt  & Co.’s,  Gray’s  Inn  Load- 
the  Patent  Bonded  Bricks  being  from  the  Marquis  of  Lansdowne’s  Brick  Works’ 
Bowood,  Wilts  ; the  partition,  or  arch  Brick,  from  Aylesford,  Kent. 


Statement , showing  the  comparative  cost  of  Bricks  in  a rod  of  reduced  Brick- 
work, built  with  ordinary  Bricks  of  the  common  size,  and  a rod  built 
with  Patent  Bonded  Hollow  Bricks. 


£ s. 

4300  ordinary  bricks  to  a rod,  at  20s.  4 6 

2450  Patent  Bonded  H.  Bricks,  do.,  25s.  3 1 


£ s.  d.  £ s.  d. 

0 at  24s.  5 3 3 at  28s.  0 0 5 

3 „ 30s.  3 13  0 „ 35s.  4 5 9 


Saving  in  bricks  per  rod  £1  4 9 £19  9 £1  14  8 

Being  29  per  cent,  in  favour  of  using  the  Patent  Bonded  Hollow  Bricks 
in  addition  to  a considerable  diminution  in  the  cost  of  cartage  or  transport' 
and  of  25  per  cent,  on  the  mortar  and  the  labour.  & 


Note.— The  relative  prices  given  above  may  be  taken  as  the  fair  average  selling  price# 
ill  the  field,  depending  on  the  cost  of  fuel,  labour  in  preparing  the  clay,  &c. 
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No.  1. 


No.  2. 


No.  3. 


JAMB  BRICK. 
No.  4. 


ARCH  AND  PARTITION  BRICKS. 
No.  5 & 6.  No.  7. 


No.  1.  External  patent  bricks,  ll|in.  long,  which,  with  the  quoin  brick  No.  3, 
and  the  jamb  brick  No.  4,  are  sufficient  for  building  9 inch  walls. 

No.  2.  Internal  patent  bricks,  Ilf  in.  long,  required  to  form  any  thickness  of 
wall  beyond  9 inches. 

No.  3.  Quoin  bricks,  lOf  in.  long,  with  one  splayed  corner  for  forming  external 
angles,  reveals,  and  jambs  of  doors  and  windows,  either  square  or  splayed. 
No.  4.  Internal  jamb  and  chimney  bricks,  8f  in.  long.  One  or  both  angles  may 
be  chamfered  in  the  process  of  making  by  the  same  die. 

No.  5.  For  4f  in.  partitions  or  internal  walls,  to  bond  with  the  splayed  bricks, 
answering  also  for  floor  and  roof  arches,  not  exceeding  7 feet  span. 
No.  6.  For  5f  in.  partitions  or  internal  walls,  and  arch  bricks,  used  for  floor  and 
roof  arches  of  7 to  10  ft.  span. 

No.  7.  Ditto  ditto  with  webb  to  give  extra  strength,  and  adapt  them  for 
using  on  edge  in  partitions  3f  in.  thick,  to  rise  in  6 inch  courses. 

The  bricks  represented  above  are  all  3f  in.  thick.  The  dies  will  admit  of  more 
substance  of  clay  being  given  when  it  is  required  in  order  to  increase  the  strength 
of  the  bricks ; or  the  patent  bonded  bricks  may  be  used  solid,  either  in  the  ex- 
ternal or  internal  course. 


Section  of  a 
'Jin.  Dwarf  Wall. 


PATENT  BONDED  BRICKS. 


QUOIN  BRICK. 


Form  and  arrangement  of  Hollow  Bricks 
adapted  for  walls  where  extra  strength  is 
required. 

Sections  of  walls  built  with  Patent  Bonded 
Hollow-  Bricks,  having  square  rebated  lon- 
gitudinal joints,  and  rising  in  6 inch  courses 
externally. 


The  form  and  dimensions  of  the  bricks  here 
shown  will  apply  to  walls  6,  9,  12,  18,  24, 
30,  and  36  inches  thick.  Above  12  inches 
thick  the  alternate  inner  courses  may  be 
laid  either  as  headers  or  as  stretchers,  in 
the  manner  shown  by  the  lower  section. 

A filling-in  of  concrete  may  be  substituted 
for  the  internal  bricks.  The  external  bricks 
would  bond  in  with  and  form  a good  lining 
to  flint  walls. 

The  internal  bricks  are  suitable  for  par- 
titions. The  Quoin  and  Jamb  bricks  may 
be  similar  in  form  to  those  used  with  the 
Splayed  Patent  bricks,  as  shown  above. 


WHISHAW’S 

REGISTERED  IMPROVED  TELEKOIJPHONON, 


FOP  SPEAKING  PIPES. 

From  the  Arthan  Journal , February , 1852. 


“ The  use  of  speaking  tubes  is  rapidly  spreading,  and  after  once 
being  introduced  into  a house,  the  inmates  wonder  how  they  could  ever 
have  existed  without  them.  The  accompanying  sketch  represents  an 
arrangement  invented  by  Mr.  Whishaw,  the  telegraphic  engineer,  and 
manufactured  by  Messrs.  IvErp,  of  Chandos  Street.  The  object  is  to  show, 
in  a room  where  there  are  a number  of  mouth-pieces,  from  which  the 
signal  proceeds.  Each  mouth-piece  has  a stopper,  consisting  of  a whistle, 
. in  the  centre  of  which  is  a little  spindle  with  a button  on  the  end.  When 
the  sender  blows  down  the  pipe,  it  whistles  to  call  attention,  and  forces 
out  the  button  to  distinguish  the  mouth-piece.  In  long  lengths  of  pipe, 
a difficulty  is  experienced  in  forcing  the  air  by  the  lungs,  and  accordingly 
a cylinder  and  piston,  forming  a simple  air  pump,  are  provided,  by  a single 
stroke  of  which  the  whistle  is  at  once  sounded.’’ — The  Artizan. 

The  Mouth-pieces  are  made  of  ivory,  wood,  and  brass,  the  latter  of 
which  may  be  had  either  lacquered,  bronzed,  or  tinned. 

The  Piston  may  be  fitted  with  china  or  other  mountings,  having  the 
appearance  of  a bell-pull,  to  correspond  with  the  door-furniture  of  the 
room. 


^Manufactured  Solely  by  KEPP  & C03VTPAia"Z,  SO,  41,  42,  Chandos  St., 

Charing-  Cross,  Xiondon ; 

AXD  TO  BE  HAD  EETAIL  OF  ALL  EESrECTABLE  IEOXMOXGEES.  kc. 
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B I D D E L L ’ S 


PATENT 


This  Burner  received  “Honourable  Mention”  at  the  Great 
Exhibition  : see  Award  of  Jurors,  Class  22,  Ho.  438. 


London  Agent: 

T.  LAMBERT  & SON,  Short  Street,  New  Cut,  Lambeth. 


G.  A.  BIDDELL,  Patentee,  Ipswich. 


The  only  directions  necessary  for  the  proper  management  of  the 
Burner  are  the  following  : — 

When  the  gas  is  to  be  lighted,  turn  it  on  in  the  ordinary  way, 
and  light  it  at  the  top  of  the  glass.  After  it  has  been  burning  for 
a few  minutes  at  a moderate  height,  the  gas  should  be  turned  fully 
on.  This  will  ensure  a good  light  at  all  times.  The  glass  should 
be  large  enough  to  tit  the  ring  which  supports  it. 

Every  Burner  is  now  sent  out  ready  adjusted  to  what  is  considered 
to  be  a proper  height  of  flame,  but  this  height  can  be  altered  by 
turning  the  metal  rod  a little.  Should  there  be  too  much  light,  the 
rod  should  be  screwed  down ; if  otherwise,  it  may  be  screwed  up. 


TESTIMONIALS. 

London  Hospital , September  5th,  1850. 

Dear  Sir, 

Having  submitted  your  Burner  to  many  severe  tests,  I am  of  opinion 
that  it  is  well-suited  for  the  purpose  for  which  it  is  intended.  The  principle  is  a very 
perfect  one,  and  the  application  of  it  most  simple. 

Believe  me  to  be,  yours  truly, 

Mr.  G.  A.  Biddell.  " H.  LETHEBY, 

Chemical  Lecturer,  &c.,  at  the  London  Hospital. 


Gas  Fitters'  Mutual  Association, 

32,  Gerrard  Street,  Soho , London , 

December  Wth,  1850. 

Dear  Sir, 

Your  Patent  Self-Eegulating  Gas  Burner  was  referred  to  a Sub- Com- 
mittee of  this  Association,  who  tested  it  by  a 2£  inch  flame,  at  four-tenths  pressure, 
which  was  gradually  increased  to  twenty-seven-tenths,  but  no  variation  in  the  height  of 
flame  was  found  ; this  great  pressure  was  suddenly  displaced  to  four-tenths,  the  flame 
quickly  adjusted  itself,  when  the  extreme  pressure  was  again  put  on,  with  the  same 
result.  A subsequent  trial  took  place  before  the  members  of  this  Association,  who 
unanimously  approved  of  the  Burner  as  a highly  ingenious  and  useful  invention. 

I am,  dear  Sir,  yours  obediently, 

Mr.  G.  A.  Biddell.  G.  DETHERIDGE,  Chairman. 


"We  have  had  Biddell’s  Patent  Self-Regulating  Gas  Burner  in  use  for  more  than 
twelve  months,  and  arc  much  pleased  with  its  admirable  performance.  Nothing  can 
answer  better. 

Ipsivich , Uth  Month,  28 th,  1850.  RANSOMES  & MAY. 


Ipsicich,  August  28 th,  1850. 

Dear  Sir, 

Having  had  your  Patent  Self-regulating  Gas  Burner  in  use  in  my  office 
for  several  months,  I can  bear  testimony  to  its  value.  I consider  it  a very  ingenious 
invention,  perfect  in  principle,  simple  in  construction,  effectual  in  its  operation,  and 
economical  in  its  adaptation;  and  I am  induced  to  believe  that  it  has  only  to  be 
generally  known  to  be  fully  appreciated. 

I am,  dear  Sir,  yours  very  truly, 

Mr.  G.  A.  Biddell.  E.  GODDARD, 

Engineer  to  the  Ipswich  Gas-Light  Company. 


Mr.  Biddell  having  spent  a considerable  sum  in  securing  a patent  for 
this  Burner , and  being  prevented  by  other  engagements  from  attending 
to  its  manufacture , ivill  be  very  happy  to  treat  with  any  person  for  the 
disposal  of  this  invention. 
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II A R COIR  T QUJ dm.  t.  HEX  TEE . 


DR.  ARNOTT’S  STOVES, 

MANUFACTURED  BY 

FREDERICK  EDWARDS, 

42,  POLAND  STREET,  OXFORD  STREET,  LONDON. 


. EDWARDS  has  had  the  advantage  of  making  these  Stoves  under  the 
immediate  direction  of  Dr.  Amott,  and  consequently  has  been  enabled  entirely 
o carry  out  his  principle.  Among  the  numerous  Public  Buildings  where  it 
has  been  in  use  for  many  years,  the  following  may  be  mentioned  :-Buckingham 
Palace,  Windsor  Castle,  the  Custom  House,  the  London  University,  the  Geo- 
logical Society  (Somerset  House),  the  Society  of  British  Artists,  the  British 

1 US6Um’  St  Thomas’s  Hospital,  &c.  Also,  as  a proof  of  its  healthiness,  it 
may  be  desirable  to  add  that  it  has  been  for  many  years,  and  continues  to  be 
m use  at  the  private  residences  of  most  of  the  eminent  Physicians  in  London. 


The  above  wood  cuts  show  the  Amott’s  Stove  in  a circular  form,  the  one 
with  a corrugated,  and  the  other  with  a plain  body.  It  is  made  in  a large 
variety  of  sizes,  suitable  for  warming  Apartments,  Halls  and  Staircases,  Public 
B ml  dings,  &c.  The  Stove  is  also  made  in  both  plain  and  ornamental  patterns, 
of  square  and  oblong  forms.  The  Corrugated  Stove,  No.  24,  is  the  most  ser- 
viceable Stove  that  can  be  used  for  warming  Churches,  Banking  Houses, 
and  Public  Buildings  generally.  It  is  adapted  to  diffuse  a large  amount  of 

heat,  and  its  peculiar  form  gives  it  a very  substantial  and  handsome 
appearance. 

A correct  idea  of  the  construction  of  the  Stove  may  be  gained  from  the  sub- 
joined wood  cut,  together  with  the  following  references  : 


DR.  AKNOTT’s  STOVES. 


A.  Water  Vase,  for  evaporation. 
B B.  Sand  grooves. 


C.  Cap  of  fire  box. 

D.  Smaller  flue  of  fire  box. 


BALANCED  REGULATOR. 


E.  Main  smoke  flue  of  Stove. 

F.  Fuel  to  supply  the  fire  ; and  M, 

fuel  in  combustion. 

G.  Outer  case,  or  body  of  Stove. 

H.  Case  of  fire  box. 

I.  Cylindrical  box  for  fuel. 


J.  Stourbridge  clay  fire-lumps. 

K.  Regulator  to  admit  air. 

L.  Flancli  on  which  the  fire-regu- 

lating valve  is  fixed. 

O.  Door  of  ash  pit. 

P.  Falling  bottom  grate. 


The  Stove  should  be  supplied  with  fuel  twice  in  the  twenty-four  hours.  To 
effect  this,  the  covers  A and  C are  removed,  and  the  fuel  is  introduced  by 
means  of  a funnel.  It  will  be  seen  that  the  fire  box  H D is  quite  separate 
from  the  outer  body  of  the  Stove.  About  half-way  up  the  inside  of  the  fire 
box  is  the  brick  cylinder  J,  the  fuel  in  actual  combustion  extending  no  higher 
than  this  point.  The  ashes  falling  through  the  grating  Q are  raked  out 
through  the  front  ash  pit  0 into  an  ash  pan.  This  should  be  attended  to 
about  three  times  a week. 

At  the  back  of  the  Stove  a small  screw  regulator  is  shown,  the  air  passing 
through  which  in  the  direction  of  the  arrows  supplies  a draft  to  the  chimney 
to  carry  off  the  products  of  combustion. 

The  Heat  Governor  is  made  to  fit  on  the  flanch  L.  This  is  at  the  right- 
hand  side  of  the  Stove,  but  for  convenience  of  representation  in  the  section  it 
is  shown  at  the  back.  The  following  remarks  with  the  section  will  explain 
the  contrivance  that  is  most  frequently  adopted  for  regulating  the  heat. 


DESCRIPTION  OF  THE  BALANCED  REGULATOR. 


As  a weigh-beam,  a 
wheel,  or  any  other  body, 
nicely  balanced  on  its  cen- 
tre of  gravity,  is  turned 
on  that  centre  by  the 
slightest  force  acting 
across  any  arm  project- 
ing from  it,  so  the  bal- 
anced movable  frame  or 
pendulum,  G K,  C I, 
carrying  on  the  arm  near 
the  ash-pit  a flat  dish  or 
plate,  K,  against  which 
the  current  of  air,  going 
to  feed  the  fire  blows,  is 
turned  by  the  slightest 
current  or  draught ; and 
the  exact  force  of  the  cur- 
rent can  be  measured  by 


TESTIMONIALS. 


the  pin  weight,  F,  placed  on  another  small  arm,  F H,  formed  like  a steelyard, 
which  is  seen  to  rise  as  the  frame  turns  on  its  centre  near  H. 

Then  further  as  the  frame  turns,  two  small  plates  on  it,  C and  I,  gradually 
obstruct  or  close  two  small  outer  openings,  through  which  the  air  enters,  to 
impel  the  larger  inner  plate  ; which  two  plates,  or  air  doors,  being  placed,  so 
that  the  pressure  of  air  on  one  is  exactly  balanced  or  neutralized  by  the  pres- 
sure on  the  other,  the  movable  frame  is  left  to  obey  the  force  alone  of  the 
current  acting  on  the  larger  plate,  K.  By  this  gradual  closing  of  the  outer 
doors,  the  force  which  moves  the  frame  is  lessened  as  the  frame  moves ; and, 
consequently,  if  any  weight  be  placed  on  the  steelyard  or  weight-lever,  less 
than  what  the  full  current  can  lift,  the  frame  will  be  turned,  closing  the  outer 
doors,  until  only  as  much  current  is  admitted  as  will  just  balance  the  weight ; 
and  this  balance  will  then  be  permanently  maintained,  however  the  chimney 
draught  may  vary.  Thus  the  weight  placed  on  the  steelyard,  and  which  may 
be  varied  at  mil,  becomes  the  exact  measure  of  the  quantity  of  air  admitted  to 
the  fire,  and  therefore  also  of  the  quantity  of  fuel  consumed,  and  of  the  heat 
produced  with  uniform  combustion.  This  valve  is  applicable  to  the  regulation 
of  streams  of  fluid  of  any  land. 

To  produce  a middle  degree  of  combustion  (which,  with  a valve  of  common 
size,  is  of  eight  or  nine  pounds  of  fuel  in  twenty-four  hours)  drop  the  weight 
pin,  F,  into  the  middle  hole  of  the  small  steelyard  or  weight-lever.  To  burn 
more  fuel,  shift  the  pin,  like  the  weight  of  a common  steelyard,  farther  from 
the  centre.  To  burn  less  fuel,  shift  the  pin  nearer  the  centre. 

The  well-known  and  beautifully  ingenious  contrivance  of  the  self-regulating 
thermometer,  for  regulating  the  temperature  of  the  Arnott’s  Stove,  is  not  so 
frequently  used  as  formerly.  Its  simplicity,  however,  will  always  recommend 
its  use  wheie  practicable.  The  only  objection  to  it,  and  the  objection  which 
influenced  Dr.  Arnott  to  contrive  the  above  method,  was  the  effect  of  the  care- 
lessness of  servants,  by  which  the  glass  might  be  broken,  and  the  mercury 
occasionally  lost. 


F.  Edwards  has  a large  number  of  Testimonials  in  favour  of  the  Arnott’s 
Stove,  which  he  will  be  happy  to  forward  free  on  application. 


(From  Edward  Clark,  Esq.,  Sandgate,  Kent.) 

“ Sandgate,  22nd  August,  1850. 

“ Sir,  I have  great  pleasure  in  bearing  testimony  to  the  satisfactory 
operation  of  the  Arnott  Stoves,  manufactured  by  you.  I have  had  two  of 
your  Stoves  in  my  house  for  some  years,  and  they  have  always  acted  well, 
requiring  nothing  but  common  care  and  attention  once  or  twice  during  the 
twenty-four  hours.  I have  also  used  your  Chimney  Ventilators  with  very 
good  effect,  especially  in  combination  with  the  Stoves. 

“ I remain,  Sir,  your  obedient  Servant, 

“Edward  Clark.” 


“ Mr.  F.  Edwards.  ” 


TESTLMONIAI  ,8. 


( f rom  Othello  Ham ii, ton,  Esq.) 


“ 1;'),  James  Street , St.  James's  Park. 
“ IWi  October , 1850. 


Sir, — la  consequence  of  absence  on  the  Continent,  I have  only  this  day 
received  your  letter  of  the  16th  August,  expressing  your  wish  that  I should 
furnish  you  with  a testimoninl  respecting  the  Arnott  Stoves  which  I have 
had  from  you  during  the  last  five  years.  I should  have  been  most  happy  to 
have  assisted  your  views  as  far  as  my  personal  testimony  among  others  could 
have  done  so,  as  I found  these  Stoves  to  answer  perfectly  in  every  respect, 
producing  a very  agreeable  temperature  in  winter,  without  variation  from 
irregularity  of  action,  and  giving  no  trouble  to  the  servant.  The  Stove  in 
m>  hall  has  been  always  lighted  in  November,  and  kept  in  constant  action 
day  and  night  till  March.  Five  minutes  attention  at  ten  o’clock  in  the 
morning,  and  ten  at  night,  keep  it  in  regular  action  day  and  night.  I have 
alieady  mentioned  to  several  friends  who  have  not  found  their  Arnott  Stoves 
answer,  that  there  are  many  persons  supplying  Stoves  with  Dr.  Arnott’s 
name,  which  are  not  constructed  with  sufficient  care  and  skill  to  produce  all 
it-,  peculiar  advantages.  My  Stoves  regulate  themselves.  The  iron  never 
attains  an  amount  of  heat  to  vitiate  the  air  or  produce  the  unpleasant  smell 
of  ordinary  iron  Stoves. 


“ Mr.  F.  Edwards.” 


“ Yours  obediently, 

“ Othello  Hamilton.” 


(from  the  1!ev.  I)r.  Brown,  Chepstow.) 


Chepstow , August  17th,  1850. 


Sir,  After  trying  various  Stoves  said  to  be  of  Dr.  Arnott’s  invention, 
all  of  which  more  or  less  imperfect  and  unsatisfactory,  I was  directed  by 
Dr.  Arnott  to  those  made  by  you.  For  about  six  years  I have  had  your 
Stoves  in  use  during  the  winter  months,  and  have  found  them,  for  economy 
of  fuel,  cleanliness,  safety,  saving  of  time,  and  equality  of  healthy  delightful 
temperature,  all  that  I had  looked  for.  Hence  I have  recommended  Arnott 
Stoves  as  made  by  you,  and  continue  to  recommend  them  to  my  friends  with 
the  greatest  confidence. 


“ Mr.  F.  Edwards.” 


“ I remain,  Sir, 

“ Your  faithful  Servant, 

“ T.  J.  Brown.” 


( From  It.  Wainewright,  Esq.,  (i,  New  Square,  Lincoln’s  Inn,  and  24,  Compton 

Terrace,  Islington.) 

“ 25 th  October , 1850. 


••  Sir,  1 am  happy,  at  your  request,  to  state  the  opinion  which  from  my 
experience  I have  formed  of  Dr.  Arnott’s  Stove.  My  attention  was  first 
directed  to  Dr.  Arnott’s  Stove  by  Mr.  Bindley,  the  Civil  Engineer,  who 
having  himself  found  the  comfort  of  the  Stove  at  his  house  in  Adelphi  Terrace, 
recommended  me  to  have  one  fixed  in  my  room  at  Angel  Court,  Throgmorton 
Street,  instead  of  an  open  fire-place,  from  which  1 had  experienced  much 
inconvenience,  owing  to  the  draughts  it  occasioned.  The  Stove  was  fixed, 


HOT  WATER  STOVE. 


and  a fire  maintained  in  it  day  and  night  during  the  winter  for  seven  years, 
and  during  that  period  I occupied  the  room  every  day  when  in  London.  I 
experienced  no  inconvenience  either  from  offensive  smell  or  closeness,  or 
otherwise,  hut,  on  the  contrary,  an  equable  agreeable  temperature  was  kept  up 
in  the  room,  without  any  necessity  for  my  touching  the  Stove  from  the  time 
I entered  my  office  till  the  time  I quitted  it. 

“ I also  had  one  of  Dr.  Arnott’s  Stoves  in  use  at  a house  which  1 
occupied  at  Sydenham  for  several  years,  and  found  it  most  useful  in  warming 

the  air  of  the  staircase  and  keeping  the  house  dry. 

********* 

As  evidence  of  the  continuance  of  my  high  opinion  of  Dr.  Arnott’s  Stove,  I 

may  mention  that  I have  got  one  fixed  in  my  present  residence. 

“Were  Dr.  Arnott’s  Stove  more  known  and  understood  than  it  is,  it 
could  not  fail  to  be  more  generally  in  use. 

“ I am,  Sir, 

“ Your  obedient  Servant, 

“ To  Mr.  Edwards.”  “ Robert  Wainewright.” 


F.  Edwards  has  models  for  upwards  of  forty  different  sizes  and  patterns, 
and  will  forward  a Catalogue  of  the  Prices  on  application. 


THE  HOT  WATER  STOVE. 

This  is  a most  desirable  and  useful  contrivance,  which  may  frequently  be 
applied  with  great  advantage.  The  object  is  to  warm  two  or  more  rooms  with 
one  fire.  In  one  room  is  placed  a hot  water  Arnott  Stove,  which  is  con 
nected  by  means  of  hot  water  pipes  with  an  iron  coil  placed  in  the  other  room 
— a circulation  of  hot  water  is  hereby  established.  While  one  room  is 
therefore  heated  by  the  Stove,  the  other  is  heated  by  the  circulation  of  the 
hot  water  through  the  iron  coil  and  pipes,  and  a double  advantage  is  gained, 
as  a supply  of  hot  water  may  always  be  had. 

This  plan  may  be  put  in  practice  and  arranged  so  as  to  afford  a constant 
supply  of  hot  water  to  a bath  or  a nursery ; or,  where  a room  is  required  to 
be  warmed  which  has  no  communicating  chimney,  the  plan  may  be  then  used 
to  advantage,  providing  there  is  a chimney  in  a neighbouring  room.  It  may 
also  be  adopted  to  warm  a Hall,  should  it  happen  that  it  contains  no  flue,  in 
which  case  the  coil  would  be  placed  in  the  Hall,  and  the  Stove  either  in  a 
room  underneath,  or  in  one  on  the  same  level. 

For  warming  banking  houses,  solicitors’  and  merchants’  offices,  &c.,  and  in 
many  other  cases,  this  plan  of  warming  would  be  found  by  far  the  most 
advantageous  that  could  be  devised. 


DR.  ARNOTT’S  VENTILATING  CHIMNEY  VALVE. 


The  above  are  three  of  the  various  forms  of  the  Amott’s  Valve.  The  wood- 
cut  on  the  next  page  also  gives  a representation  of  the  Valve,  as  constructed 
with  the  balance  weight  suspended  at  the  bottom.  It  will  be  perceived  that 
the  flaps  of  some  erf  the  Valves  are  suspended  from  the  top,  and  others  from 
the  bottom ; but  it  is  not  considered  that  either  action  is  preferable  to  the 
other,  except  in  the  case  of  the  internal  action  valves  (No.  2 in  the  above 
wood  cut),  which  it  is  always  necessary  should  be  suspended  from  the  top. 

The  Valves  may  be  had  japanned  to  any  colour  or  tint,  or  to  the  pattern  of 
a paper  if  wished ; but  they  are  only  kept  ready  japanned  cream  colour. 

The  action  of  these  Valves,  as  also  their  importance,  will  be  understood  by 
the  following  diagrams  : — 


Fig.  1. 


In  fig.  1,/,  a,  signifies 
foul  air,  which  may  be 
seen  escaping  in  a small 
quantity  up  the  chim- 
ney at  the  top  of  the 
fire  place.  It  will  be 
observed,  that  in  ordi- 
nary rooms  the  inmates 
can  only  breathe  pure  air 
by  sitting  on  the  floor. 


In  fig.  2 the  arrows 
shew  the  fresh  air  en- 
tering by  a Door  or  Win- 
dow Ventilator  passing 
to  the  fire,  and  through 
v , the  Chimney  Ven- 
tilator, near  the  ceiling. 
The  effect  is  to  keep 
the  whole  of  the  lower 
part  of  the  room  per- 
fectly free  from  foul 


air. 


dr.  arnott’s  chimney  valve. 


This  figure  will  show  the  construction  of 
the  valve  ; the  box  a is  the  part  fixed  in 
the  wall;  b the  front  of  the  Ventilator  seen 
in  the  room;  c is  the  valve  plate  which 
closes  the  opening  — it  is  as  accurately 
balanced  by  a mass  of  metal  on  the 
other  side  of  the  axis  e /,  on  which  the 
whole  turns,  as  one  arm  of  a weigh  beam 
is  balanced  by  the  other,  so  that  the  least 
action  of  air  pressing  towards  the  chimney  opens  the  valve  inwards,  and  the 
least  action  of  smoke  tending  outwards  from  the  chimney  closes  it,  and  when 
there  is  no  action  of  air  on  either  side,  the  Valve  by  the  adjusting  influence  of 
the  small  screw-ball,  or  nut  on  the  projecting  arm  at  F,  settles  always  in  the 
closed  position.  A very  important  part  of  the  arrangement  is  the  wire, 
which  decends  like  a bell  rope  from  the  Valve  to  a screw  I,  (see  next  page) 
fixed  on  the  wall,  within  reach  of  a person’s  hand,  by  turning  which  screw  the 
Valve  may  be  either  entirely  closed  or  left  free  to  open  in  any  desired  degree. 
In  cold  weather,  the  Valve  when  opened  partially,  allows  as  much  air  to 
pass  as  is  required. 

It  is  to  be  observed,  that  if  the  opening  or  throat  of  the  chimney  flue  at 
the  fire  place  be  so  wide,  that  more  air  can  easily  enter  there,  than  can  escape 
at  the  chimney  pot  above,  the  chimney  will  not  draw  ah'  in  also  at  the 
Ventilating  Valve.  It  is  essential,  therefore,  that  the  register  door,  which  is 
part  of  all  good  stoves,  be  so  far  closed  (as  represented  in  the  Section)  after 
the  fire  is  lighted,  as  to  allow  only  the  smoky  air  to  enter,  and  not  also,  as  is 
common,  much  of  the  pure  ah’  of  the  room  escaping  to  waste.  Such  a door 
may  be  added  to  any  Stove  for  a few  shillings.  It  is  further  essential,  that 
the  chimney  pot  above  be  of  sufficient  size,  and  that  no  known  cause  of 
unsteady  draught  be  allowed  to  remain.  Usually  the  crevices,  almost  una- 
voidably left  around  the  doors  and  windows  of  rooms,  admit  air  enough  to  feed 
the  fire  and  to  ventilate  sufficiently,  but  occasionally  it  is  necessary  to  widen 
the  chink  above  or  below  the  door,  or  to  make  some  other  opening  expressly 
to  admit  fresh  ah’.  In  summer,  when  there  is  no  fire,  the  bottom  of  the 
chimney,  which  has  a Valve,  should  be  closed  by  the  register  Door,  or  by  the 
common  chimney  board. 


DIRECTIONS  FOR  FIXING. 


Directions  for  Fixing  the 
Valve  in  its  place. 


On  the  left  hand,  Fig.  2,  is 
shewn  a front  view  of  the  Valve, 
with  the  regulating  screw  and 
wire. 


On  the  right  hand  is  shewn  a 
section  of  Stove,  with  the  Valve 
in  its  place  at  C,  Chimney- 
piece  and  Blue. 


Detach  the  front  frame 
B B,  which  carries  the 
Valve,  C,  from  the  tubular 
box,  A,  which  has  to  be 
fixed  in  the  wall.  Cut  a 
hole  through  the  wall  into 
the  chimney  flue,  of  the 
size  of  the  Box,  at  nine 
inches  from  the  ceiling 
(as  required  by  the  pre- 
sent law).  Cement  the 
box,  A,  firmly  into  the 
wall,  with  its  front  edge 
nearly  flush  with  the  wall, 
so  that  the  back  of  the 
frame,  B,  when  replaced, 
shall  just  touch  the 
wall.  Then  replace,  on 
the  box,  A,  the  frame 
with  the  valve  properly 
adjusted;  and  in  doing  so, 
it  is  necessary  to  place  a 
little  putty  between  the 
box,  A,  and  the  frame,  B, 
so  as  to  prevent  the  pos- 
sibility of  any  smoke 
escaping  into  the  room. 
The  regulating  screw,  I, 
may  be  fixed  at  any  con- 
venient distance  below  the 
Ventilator,  to  the  loop  of 
which  screw,  a fine  wire 
must  be  attached,  and  the 
other  end  of  the  wire  being 
fastened  to  the  loop  of  the 
spring,  Gr,  as  shown  in 
the  front  view  of  Valve, 
the  effect  will  be,  that 
when  the  regulator,  I,  is 
screwed  down  or  up,  it 
will  by  means  of  the  wire, 
cause  the  Valve  either  to 
shut  or  to  open  to  any 
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Fig.  2. 


DIRECTIONS  FOR  ADJUSTING  VALVE. 

required  degree.  When  the  Valve  may  happen  to  he  fixed  over  a chimney 
glass,  or  picture,  the  regulator  may  be  fixed  on  either  side,  and  then  two 
pulleys  must  be  fixed  in  such  positions  as  to  carry  the  wire  in  the  required 
direction. 


Directions  for  Adjusting  the  Balance  of  the  Valve, 

If  re-adjustment  be  required. 

It  must  be  remarked  that  the  A alves  being  always  sent  out  perfectly 
balanced,  do  not  require  any  regulation,  unless  when  some  accident  has 
befallen  them. 

1.  The  front  frame,  supporting  the  Valve  plate,  C,  must  be  detached  for 
the  time,  and  the  adjustment  must  be  made  at  a distance  from  the  opening, 
that  the  chimney  draught  may  not  be  acting  on  the  Valve  at  the  time. 

2.  If  the  Valve  fall  open,  screw  the  small  round  adjusting  ball,  F,  on  the 
lever  arm,  outwards,  until  the  Valve  returns  slowly  and  softly  to  its  shut  posi- 
tion ; if,  on  the  contrary,  it  closes  too  forcibly,  screw  the  ball  inwards,  until 
the  fault  is  rectified. 


T.  Edwards  begs  to  refer  to  the  following  Public  Buildings,  where  they 
haAe  been  extensively  applied,  and  been  in  action  for  many  years  with  full 
success:— St.  George’s  and  Consumption  Hospitals  ; St.  George’s,  St.  James’s, 
St.  Marylebone,  St.  Pancras,  and  Radcliffe  Workhouses ; London  University 
College ; the  Custom  House  ; the  Excise  Office  ; the  Bankruptcy  Courts ; the 
New  Marine  Barracks,  Woolwich;  the  London  and  Westminster  Bank,  Loth- 
bury,  and  the  Branches;  the  National  Provincial  Bank  of  England;  the 
London  Joint  Stock  Bank  ; the  Banking  Houses  of  Messrs.  Williams,  Deacon, 
and  Co. ; Prescott,  Grote,  and  Co. ; Cunliffe,  Brooks,  and  Co. ; Hopkinson  and 
Co.;  Jones,  Lloyd,  and  Co.;  Praed’s  and  Co.;  the  Royal  Institute  of  British 
Architects  ; the  Imperial  and  Chartered  Gas  Company’s  Offices  ; National  and 
other  Schools ; the  Army  and  Navy,  Garrick,  Brooks’s,  and  other  Club 
Houses,  &c.  It  has  also  been  extensively  applied  in  Hotels  and  Taverns, 
Ragged  Schools,  Manufactories,  and  at  the  private  residences  of  all  classes, 
for  every  description  of  apartment. 


oJ,  fr/  va  l Roils  ell  SlresR.  ■ 


SKETCHES  OF  PIERCERS  PYRO-PNEUMATIC 

STOVE-GRATES. 


The  construction  of  this  newly-invented  STOVE-GRATE  is  based  upon 
Pierce’s  long-proved  and  well-known  application  of  using  the  Fire-Lumps 
a&  the  best  and  purest  medium  for  the  radiation  and  distribution  of  heat. 
The  principle  being  that  of  applying  the  cheerful  open  fire  to  an  interior 
body,  the  whole  of  the  heating  surfaces  of  which  are  formed  of  masses  of 
the  purest  Fire  Loam,  and  rendered  perfectly  free  from  any  admixture  of  Iron, 
as  the  medium  of  transmitting  heat ; and  in  these  masses  of  Fire  Loam  are 
various  passages  and  tubes  into  which  the  external  atmospheric  air  is  intro- 
duced and  constantly  circulating;  it  thus  becomes  heated  and  rarefied, 
producing  a delightfully  warm,  salubrious,  and  healthful  temperature,  and  in 
this  pure  state  an  incredible  quantity  of  Warm  Air  is  evolved  plentifully 
and  unceasingly  over  the  whole  interior  of  the  Apartment.  The  Fire  Loam 
is  the  only  medium  through  which  the  external  air  passes,  and  as  the  lumps 
become  heated,  the  air  is  warmed  in  its  passage  through  the  chambers  or 
cells,  passing  off  in  a rarefied  state,  and  equally  distributing  itself  over 
the  entire  space  ; a perfect  system  of  ventilation  is  thus  produced, 
without  the  least  trouble  or  attention. 

The  external  casing  of  the  PYRO-PNEUMATIC  STOVE -GRATE, 
being  the  only  portion  that  is  formed  of  Metal,  (with  the  exception  of  the 
bars  and  bottom),  is  so  arranged,  that  in  no  case  does  the  metal  partake  of 
any  degree  of  warmth  that  can  possibly  affect  the  purity  of  the  air. 

In  the  Bed-room  or  Sitting-room  of  the  Invalid  or  Consumptive  Patient,  it 
is  found  of  the  highest  practical  benefit,  as  it  supplies  a large  quantity  of 
fresh  Atmospheric  Air,  warmed  in  its  pure  state  to  a Madeira-like  climate 


proportions. 


most  genial  for  respiration  ; and  by  adopting  these  Grates,  the  apartment 
may  be  made  perfectly  air  tight , excluding  all  possibility  of  draughts,  and 
yet  giving  the  enjoyment  of  a salubrious  and  healthful  atmosphere. 

By  the  application  of  a very  simple  arrangement  in  this  Stove-Grate,  the 
cold,  external  atmospheric  air  may  be  admitted  freely  into  the  room  without 
causing  any  draught,  and  by  this  means,  the  temperature  of  the  room  may 
be  reduced  several  degrees  in  a few  seconds  of  time. 

The  Large  size  Pyro-Pneumatic  Stove-Grate,  suitable  for  a small  Church 
or  Large  Entrance  Hall,  warms  and  distributes  upwards  of  Twenty  Thousand 
feet  of  Air  within  the  hour,  and  the  consumption  of  Coals  for  that  period 
does  not  exceed  four  pounds  weight ; thus  in  12  hours,  or  an  entire  day,  less 
than  half  a hundred  weight  of  Coals  are  sufficient  to  keep  this  Stove-Grate 
in  full  operation,  the  cost  barely  exceeding  sixpence  per  day,  or  at  the  rate 
of  one  half-penny  per  hour, — a fact  demonstrated  in  numerous  instances,  and 
tested  for  many  months,  whilst  warming  the  large  Model  Room  of  the 
Society  of  Arts,  Adelphi,  who  awarded  their  large  Silver  Medal  to  the  Inventor, 
which  was  presented  by  His  Royal  Highness  Prince  Albert,  at  the  dis- 
tribution of  Prizes,  in  1849. 


PROPORTIONS  OF  THE  PYRO-PNEUMATIC 

STOVE -GRATES, 

REQUISITE  FOR  WARMING  ANY  GIVEN  SPACE  IN  PUBLIC  BUILDINGS,  SCHOOLS, 

CHURCHES,  OR  APARTMENTS. 

The  following  proportions  are  based  on  practical  experiments,  made  by 
those  parties  who  have  had  the  Pyro-Pneumatic  Stove-Grates  in  use  during 
the  past  year,  and  can  authenticate  these  facts  : — 

The  small  size  will  thoroughly  warm  and  ventilate  a Room  or  Infant 
School,  30  by  20,  and  15  feet  high— equal  to  9,000  feet ; and  has  been  found 
effective  for  a room  40  by  25,  and  15  feet  high — equal  to  15,000  feet. 

The  medium  size  is  calculated  for  a large  School-room,  small  Church,  or 
Chapel,  45  by  30,  and  16  feet  high— equal  to  21,600  feet ; and  will  answer, 
under  favorable  circumstances,  for  a space  50  by  30,  and  18  feet  high— equal 
to  27,000  feet. 

The  large  size  is  sufficient  to  warm  a Church  60  by  35,  and  20  feet  high 
— equal  to  40,000  feet ; and  has  been  found  effective  for  one  70  by  40  and  25 
feet  high,  equal  to  70,000  feet. 

If  above  these  dimensions,  one  of  the  extra  large  Stoves,  or  two  of  the  large 
size,  should  be  made  use  of. 

The  quantity  of  Fuel  consumed  is  found  to  be  very  small,  compared  with 
the  very  considerable  heating  properties  which  these  Stove-Grates  possess. 
The  small  size  burning  Only  25  lbs.,  the  medium  36  lbs.,  the  large  48  lbs.,  and 
the  extra  large  60  lbs.  per  day  of  twelve  hours.  The  above  calculations  ha^  e 


DIMENSIONS  AND  PRICES. 


been  made  Avith  great  care,  from  actual  data ; but  the  site  of  the  Building, 
Church,  or  School-room,  whether  on  a dry,  chalky,  gravelly  soil,  or  in  a damp 
and  exposed  situation,  must  in  all  cases  be  considered  as  operating  either  for 
or  against  the  powers  of  these  Stove-Grates  and  their  capabilities  of  warming. 


DIMENSIONS  AND  PRICES  OF  THE 
PYRO-PNEUMATIC  STOVE-GRATES. 


Measure  across 
the  Base. 

Designs  of 
Patterns. 

Smallest 

£ *s. 

Small. 
! £ s. 

Medium!  Large. 
£ s.  1 £ s. 

Extra. 

£ s. 

SMALLEST, 

18£  in.  by  17  in. 

Grecian 

7 10 

10  10 

• • • • 

• t • • 

• • • • 

Pla in  

7 0 

9 10 

13  10 

16  10 

20  0 

SMALL, 

20£  in.  square. 

Italian,  enriched  . . 

.... 

.... 

17  10 

22  10 

27  10 

MEDIUM, 

22  in.  by  23  in. 

LARGE, 

25  in.  square. 

EXTRA  LARGE, 

30  in.  by  25. 

Ditto,  plain  ...... 

• • • • 

• • • • 

15  10 

20  0 

25  0 

Elizabethan,  enriched 

• • • • 

• • • • 

17  10 

22  10 

27  10 

Ditto,  plain  

• • • • 

• • • • 

15  10 

20  0 

25  0 

Medieval  Gothic  . 

• • • • 

• • • • 

15  10 

20  0 

25  0 

Enriched  Gothic  . 

• • • • 

.... 

■ • • • 

25  0 

30  0 

Concealed  Sliding  Blowers  may  be  applied  to  any  of  the  above  Grates,  at  an  extra  cost 
of  15s.  for  the  small  sizes,  and  21s.  for  the  large;  and  the  Grates  may  be  finished  in 
Berlin  Black,  or  ground  and  polished  outer  casings,  with  the  ornaments  in  Bronze  or 
Ormolu,  if  required. 


The  following,  is  from  The  Standard,  of  21st  January,  1850,  in  an  article 
on  Public  Health,  relative  to  our  Churches  and  Chapels, — “ This  momen- 
tous question  is  much  jeopardised  by  the  absence  of  warmth  and  ventilation, 
there  existing  very  many  of  our  Metropolitan  and  Provincial  Churches 
which,  from  the  absence  of  proper  means  for  repelling  noxious  and  ungenial 
air,  too  surely  carry  disease  into  the  heart  of  many  a family.  This  fact 
would  certainly  be  a slur  upon  the  scientific  character  of  the  period,  were  it 
not  known  that  the  most  efficient  remedies  are  easily  attainable  at  a com- 
paratively small  expense.  The  Westminster  Chapel,  near  Buckingham  Palace, 
may  be  referred  to  as  an  instance  worthy  of  imitation.  Here  exists  an 
immense  space,  capable  of  seating  some  2000  persons,  and  to  warm  which 
has  been  hitherto  attended,  during  the  winter  months,  with  considerable 
difficulty.  It  is  now  delightfully  warmed  and  healthily  ventilated  by  means 
of  glowing  fires  and  atmospheric  air,  thrown  from  Stoves  of  a new  principle 
and  scientific  construction,  the  invention  of  Mr.  Pierce,  of  Jermyn  Street. 
—On  Sunday  last,  inclement  as  was  the  atmosphere  without,  that  within  the 
Chapel  was  mild  and  fresh  as  on  a summer’s  day.” 


TESTIMONIALS. 


From  R.  D.  Ciiantrell,  Esq.,  Architect. 

21,  Lincoln’s  Inn  Fields,  20th  April,  1849. 

Sir, — Having  had  an  opportunity  of  examining  your  Stove  minutely  at 
the  Model  Rooms,  Society  of  Arts,  the  effect  appeared  to  me  so  perfectly 
satisfactory,  that  I shall  recommend  them  to  be  used  in  all  Churches,  Schools 
and  large  areas  that  may  come  under  my  direction,  where  large  and  more 
expensive  apparatus  is  inadmissible.  I was  much  pleased  to  find  the  sides 
so  perfectly  cool,  with  a large  fire  in  the  stove  ; and  have  only  to  regret  that 
your  invention  has  appeared  since  I have  had  occasion  to  apply  such  an 
apparatus. 

I am,  Sir,  your  obedient  Servant, 

R.  DENNIS  CHANTRELL. 

To  Mr.  W.  Pierce,  5,  Jermyn  Street, 


From  Thomas  Oliver,  Esq.,  Architect. 

Sunderland,  June  15th,  1851. 

Sir, — In  endeavouring  to  secure  a simple  and  self-acting  mode  of  ventilation 
for  St.  George’s  Schools  in  this  town,  I was  induced  to  select  your  Patent 
Stoves  for  the  purpose  of  supplying  them  with  warmth  and  pure  air,  from 
a conviction  of  their  likelihood  to  answer  this  purpose  better  than  any  I had 
ever  seen ; and  I have  much  pleasure  in  informing  you  that  in  operation, 
after  upwards  of  twelve  months’  trial,  they  have  fully  realized  my  expecta- 
tions, and  given  decided  satisfaction  to  the  Committee  and  Masters.  Being 
Ventilating  as  well  as  Warming  Stoves,  introducing  warm  air  pure  from  the 
atmosphere,  is  a point  of  importance  gained  in  inexpensive  ventilation. 
There  are  no  draughts  nor  over-heating,  hut  a regular,  even,  and  agreeable 
temperature.  Nor  is  it  one  of  the  least  recommendations  that  the  fire  can 
he  seen,  without  fear  of  smoke  or  oppressive  smells. 

I am,  Sir,  your  obedient  Servant, 

THOMAS  OLIVER,  Jun. 

Mr.  W.  Pierce,  Jermyn  Street. 


From  G.  W.  Alexander  & Co. 

40,  Lombard  Street,  29th  December,  1849. 
Mr.  Wm.  Pierce,  of  Jermyn  Street,  has  fixed  a "Warm- Air  Stove  in  our 
office,  with  an  open  fire-place,  which  burns  well  without  any  annoyance  from 
smoke  or  unpleasant  effluvia,  and  which  affords  us  much  satisfaction. 

G.  W.  ALEXANDER  & CO. 


PIERCES  PYRO  PNEUMATIC  WARMIN' 
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PLIMSOLL’S  APPARATUS 

FOR 

WARMING  & VENTILATING 

LARGE  BUILDINGS,  BANKS, 

PLACES  OF  WORSHIP,  FACTORIES,  WORKSHOPS,  &c.,  &c. 


EXPLANATORY  SKETCHES,  UPON  A MINIATURE  SCALE,  OF  THE 
APPARATUS,  WITH  THE  COVERINGS  REMOVED. 

In  Figures  1 and  2 the  legs  in  the  front  of  the  drawing  are  omitted,  for  the 
sake  of  economising  space. 

Figure  1 gives  a side  view  of  the  furnace  in  its  self-acting  position.  The  cold 
air  is  admitted,  as  indicated  by  the  arrows,  at  the  holes  1 and  3,  (the  holes  2 and  4 
being  on  the  opposite  side.)  It  then  becomes  heated  by  passing  up  the  sides  of 
the  cockle  wherein  is  the  fire  and  along  the  top  through  the  doors  c c c c to 
the  opening,  and  thence  by  the  hot-air  pipe  to  the  building  to  be  warmed. 

Figure  2,  showing  the  other  side,  represents  it  when  worked  by  the  fan.  All 
the  holes  except  No.  2 are  closed.  The  small  doors,  c c c c,  are  also  shut  by 
drawing  out  the  handle  of  the  rod  with  which  they  are  connected.  As  the  inner 
covering  (E  Figure  1)  is  fitted  closely  over  the  flanges  X X X X a passage  or 
channel  is  thus  formed,  which  crosses  the  cockle  from  side  to  side,  through  v\hich 
the  air  is  driven  rapidly  over  the  heated  surface  round  the  short  end  of  each 
alternate  flange  in  the  direction  of  the  arrows,  finding  egress  by  the  hot-air  pipe, 
(D.  Figure  3.) 

Figure  3 is  a longitudinal  section.  A,  The  fire-place.  B,  A plate  to  throw  up 
the  flame  to  the  top  of  the  cockle  in  its  passage  towards  the  smoke  pipe  C. 
D,  Hot-air  pipe.  E,  F,  The  inner  and  outer  enamelled  coverings. 


This  apparatus  has  been  made  use  of  in  several  public  buildings 
in  Sheffield,  including  Mount  Zion  Chapel,  Talbot  Street  Chapel, 
South  Street  Chapel,  &c.,  and  has  been  found  to  answer  exceed- 
ingly well  and  to  be  very  economical. 

It  has  been  ascertained  by  experiment  that,  by  means  of  the  fan* 
a current  of  air  can  be  discharged  at  a distance  of  twenty-five  feet 
from  the  stove,  heated  to  220  deg.  Fall.,  being  sufficient  to  raise 
the  temperature  of  a building  containing  2000  sittings  to  eighty 


degrees. 

Mr.  Plimsoll  has  moulds  from  which  castings  may  readily  be 
taken,  and  the  whole  supplied  complete,  with  hot-air  conducting 
pipe  two  feet  from  cockle,  for  £25  12s.  If  in  the  self-acting 

position,  without  the  fan,  £23. 

♦ 


SAMUEL  PLIMSOLL, 

POND  STREET  BREWERY,  SHEFFIELD. 


Fig. 5. 


aaaaa  Glass  Louvres  OPEN,  b Top  Louvre,  OUTSIDE  VIEW.  e Section  of  top  Louvre. 


PATENT  LEVER  GLASS  VENTILATOR 

FOR  EVERY  DESCRIPTION  OF  WINDOW. 

The  principle  is  simple  and  effective , as  will  he  seen  by  the  various 
Drawings  and  Sections.  Its  action  is  so  arranged  that  no  accident  can  occur 
to  the  Glass  Louvres,  nor  can  it  get  out  of  order ; is  suited  to  most  forms 
of  sashes ; is  opened  and  closed  with  facility ; can  be  regulated  to  any 
quantity  of  ventilation ; takes  less  space,  and  is  much  cheaper  than  any  other 
Ventilator.  It  does  not  interfere  with  the  appearance  of  the  window ; its 
action  is  produced  by  a line,  which  pulled,  opens  the  louvres,  and  when  close 
is  proof  against  the  weather ; the  frame  and  screws  being  brass  or  zinc, 
prevents  rust.  Greater  ventilation  is  obtained  by  the  louvres  throwing  out- 
ward, as  the  air  passes  upwards  and  is  equally  distributed  over  the  whole 
oj  the  apartment.  In  ordering  Ventilators  it  is  essential  that  the  SIGHT 
measure  be  given  for  the  size  required. 


The  following  are  a few  Prices  for  servicable  Ventilators,  suited  to  common  purposes. 

lOin.  by  Sin.  10s  Od.  1 Min.  by  12in.  15s  Od.  18in.  by  16in.  20s  Od.  22in.  by  20in.  25s  Od. 

Min.  by  lOin.  12s  6d.  | 16in.  by  Min.  17s  6d.  20in.  by  ISin.  22s  6d.  24in.  by  22in.  27s  6d. 

Increasing  at  the  same  rate  in  'proportion  to  size. 


THE  WHOLE  OF  THE  PRICES  ARE  EXCLUSIVE  OF  PACKING  OR  FIXING. 
VENTILATORS  ON  AN  IMPROVED  PRINCIPLE  FOR  CHIMNIES,  AIR  FLUES 


INSIDE  VIEW  OF  SECTION, 


ILLUSTRATIONS 


SHOWING  THE 

IMPORTANCE  OF  VENTILATION, 

AND  THE  ADAPTATION  TO  THIS  PUEPOSE  OF 

LOCHHEAD’S  PERFORATED  GLASS. 


* 


Ihis  species  of  "Ventilation  can  be  applied  to  every  variety  of 
building,  large  or  small,  public  or  private ; there  is  nothing  either 
difficult  or  complex  in  its  use,  merely  requiring  that  a pane  of  it 
should  be  placed  in  sashes  or  frames  of  windows  like  ordinary  glass. 

Ihe  following  diagrams  will  show  the  necessity  of  ventilating 
rooms,  especially  such  as  are  occupied  for  any  length  of  time,  or  by  a 
number  of  individuals. 


In  the  process  of  respiration  the  air,  having  passed  through  the 
lungs,  and  become  warm  and  light,  ascends  immediately,  and  collects 
at  the  top  of  the  room,  as  shown  above ; and  should  no  opening  exist 
near  the  ceiling  to  allow  this  vitiated  air  to  escape,  it  is  forced  to 
descend,  till  it  completely  surrounds  the  individuals  in  the  apartment, 


THE  NECESSITY  OE  VENTILATION 


as  seen  in  the  following  engraving,  finding  but  a limited  escape  by 
ivay  of  the  fire-place  up  the  chimney. 


AN  UN-VENTILATED  ROOM. 


When  proper  openings  are  provided  for  the  escape  of  the  foul  air, 
and  for  the  admission  of  pure  air,  a room  would  appear  as  in  the 
following  illustration,  where  a Lochhead’s  Glass  is  shown  fixed  in 
the  chimney,  and  a Perforated  Glass  Ventilator  in  the  Window. 


A VENTILATED  ROOM. 


Those  who  occupy  a room  thus  furnished  will  breathe  pure  instead 
of  impure  air,  and  will  thus  be  promoting  their  health  instead  of 
engendering  disease.  Their  homes  will  be  made  comfortable  and 
healthy — comfortable,  because  healthy. 


LOCHHEAD’S  PATENT  GLASS 


CHIMNEY  VENTILATOR. 


This  Ventilator  is  constructed  of  the  best  Flint  and  Plate  Glass, 
highly  polished,  and  is  fixed  in  Brass,  Bronze,  Metal,  or  Wood,  made 
plain  or  highly  ornamental,  so  as  to  be  in  unison  with  the  most 
elegant  or  the  most  humble  apartment ; and  is  fixed  into  an  aperture 
made  into  the  chimney  flue,  as  close  to  the  ceiling  as  possible. 
A piece  of  glazed  silk  is  annexed  to  the  top  inner  side  of  the 
Perforated  Glass.  The  silk  being  extremely  light,  is  acted  upon  by 
the  slightest  draught,  which,  if  from  the  room,  opens  it,  or  if  from 
the  chimney,  closes  it:  hence  a natural,  a noiseless,  and  a most 
efficient  Ventilation  is  produced  by  the  most  simple  means. 

As  shown  by  the  diagrams,  this  Ventilator  is  made  square  or 
round,  and  also  m various  sizes,  to  meet  the  requirements  of  all 
kinds  of  rooms.  The  first  size , 10  by  7,  can  be  had  for  4s. 


PERFORATED  VENTILATING  GLASS. 


This  diagram  illustrates  Lochhead’s  Perforated  Ventilating  Glass. 
The  object  of  this  contrivance  is  to  admit  air  in  minute  quantities, 
by  allowing  it  to  enter  through  a series  of  narrow  perforations  placed 
in  a horizontal  position  in  the  glass.  To  diffuse  the  atmosphere 


lochhead’s  peefoeated  ventilating  glass. 

upon  its  entrance  into  an  apartment  is  always  necessary  to  avoid  a 
draught.  This  the  Ventilating  Glass  effectually  accomplishes,  as  it 
distributes  the  fresh  air  equally  and  constantly,  and  thus  no  incon- 
venience from  cold  is  felt,  as  is  the  case  if  the  window-sash  be 
lowered,  even  to  a trifling  depth.  Thus  its  operation  is  at  once 
imperceptible,  regular,  and  complete. 

As  a practical  instance  of  its  efficacy  in  reducing  the  temperature 
of  a crowded  apartment  to  a healthful  degree,  it  may  be  stated,  that 
a Dormitory  was  constructed  in  Tothill  Pields  Prison  for  sixty 
prisoners,  in  1849 ; and  at  the  suggestion  of  the  esteemed  Chairman 
of  the  Visiting  Justices,  (Hector  Hose,  Esq.,)  this  glass  was  fitted 
up  under  the  direction  of  the  Patentees.  It  has  now  had  a fair 
twelvemonths’  trial;  and  its  usefulness  has  been  so  satisfactorily 
proved,  that  it  has  been  pronounced  by  Lieutenant  Tracey,  the 
Governor  of  the  prison,  the  most  perfect  system  of  Ventilation  he 
ever  met  with ; for,  instead  of  the  room  having  been  occupied  by 
sixty  persons,  as  originally  intended,  one  hundred  and  forty  have 
slept  in  the  dormitory  for  several  weeks ; and  the  temperature  has 
never  varied  one  degree.  There  can  be  no  doubt  of  this  fact,  as  the 
officers  on  duty  are  obliged  to  register,  hourly,  the  exact  tem- 
perature, and  lay  the  book  before  the  Governor  every  morning. 

In  fig.  1 it  is  seen  as  fixed  in  a frame  to  the  outer  beading  of  a 
window,  the  sash  acting  as  a regulator,  by  which  the  admission  of 
air  can  be  moderated,  increased,  or  suspended,  as  circumstances 
may  require. 

Pig.  2 is  fixed  up  the  same  as  fig.  1,  but  being  divided  into  panes, 
the  uniformity  of  the  window  is  preserved. 

Besides  its  adaptation  as  shewn  in  Pigs.  1 and  2,  it  can  be  glazed 
as  an  ordinary  pane,  see  fig.  3,  and  thus  forms  a permanent  Ven- 
tilator ; or  a plain  glass  shut-off  can  be  easily  fixed,  at  a small  cost, 
as  shewn  in  the  diagram ; though  it  is  preferable,  in  most  cases,  to 
adjust  it  as  shewn  in  figs.  1 and  2.  Apart  from  the  properties  of 
this  glass  for  the  purposes  of  Ventilation,  it  may  be  added,  that  it 
can  never  get  out  of  order,  is  perfectly  transparent,  and  can  be 
cleaned  as  easily  as  ordinary  glass. 

Pig.  4 shows  the  upper  sash,  with  three  extra  panes  of  Ventilating 
Glass  at  the  top,  which  can  be  run  up  and  down  at  pleasure  into 


a recess. 


lochhead’s  peueobated  ventilating  olass. 

VENTILATING  GLASS  AS  FIXED. 


Fig.  1. 


Fig.  2. 


Fig.  3. 


Fig.  4. 


GAS  AND  HOT  AIR  EXTRACTORS. 


Fig.  5. 

Fig.  5 shews  the  Perforated  G-lass  in  a frame  of  wood  or  metal, 
ready  to  he  fixed  by  screws  to  the  outside  beading  of  the  window- 
frame,  as  shewn  in  fig.  2. 

LOCHHEAD’S  MAZARINE  AND  COLOURED  GLASS 
GAS  AND  HOT  AIR  EXTRACTORS. 


This  most  useful  apparatus  was  originally  invented  by  Mr.  Delagarde 
of  Exeter.  It  is  thus  described  in  the  Report  of  Tiie  Health  of 
Towns  Commission  : — 

“At  the  Devon  and  Exeter  Institution,  a plan  (for  the  Ventilation 


GAS  AND  HOT  AIR  EXTRACTORS. 

ol  Air  vitiated  by  the  use  of  gas)  devised  by  P.  C.  Delagarde,  Esq., 
has  been  attended  by  great  practical  success.  A tube  (A)  an  inch 
and  a half  in  diameter,  having  a trumpet  mouth,  is  suspended 
immediately  over  the  glass  chimney  (B)  of  a gas  burner.  The 
upper  part  of  this  tube  enters  for  about  a foot  into  a tube  of  similar 
shape  (C),  but  of  double  the  diameter.  The  lip  of  the  trumpet 
mouth  of  the  larger  tube  is  exactly  level  with  the  ceiling  (D),  the 
upper  end  passing  through  the  roof  (Gr)  is  protected  from  rain  by  a 
conical  cap  (E).  The  column  of  hot  air  discharged  by  the  glass 
chimney  passes  through  the  smaller  tube  with  great  velocity  into  the 
laiger  one,  in  which,  partly  by  rarefaction,  and  partly  by  direct 
impulse,  it  occasions  a rapidly  ascending  current ; whilst,  therefore, 
the  smaller  tube  carries  into  the  larger  one  all  the  air  vitiated  by 
combustion,  the  larger  tube  discharges  through  the  roof  not  only  the 
air  which  is  received  from  the  smaller  tube,  but  also  the  air  vitiated 
by  respiration  or  other  causes,  which  it  sucks  up  from  the  upper 
part  of  the  room.  The  inconvenience  resulting  from  the  condensation 
of  moisture  in  the  upper  tube  during  cold  weather  is  obviated  by 
its  being  caught  in  a vessel  (F)  which  surrounds  the  smaller  tube 
immediately  below  the  mouth  of  the  upper  one.  This  simple  and 
effective  apparatus  is  made  of  copper.  During  upwards  of  seven 
years  that  it  has  been  constantly  in  use,  it  has  required  no  cleaning, 
reparation,  or  indeed  attention  of  any  kind  whatever.” 

Notwithstanding  the  unqualified  commendations  of  so  high  an 
authority,  this  valuable  invention  laid  dormant  for  some  years — 
Mr.  Delagarde  never  having  regarded  his  invention  as  an  affair  of 
business,  nor  taken  any  pains  to  give  it  publicity. 

By  adopting  coloured  glass  as  his  material,  Mr.  Lochhead  conceives 
that  he  has  rendered  this  mode  of  Yentilation  perfect.  The  low 
conducting  powder  of  glass  will  prevent  its  heating  the  apartment  it 
is  intended  to  purify,  whilst  the  brilliancy  of  its  tints  will  render  it 
no  less  elegant  than  useful. 

Mr.  Lochhead  has  bestowed  much  attention  on  this  apparatus, 
and  has  received  such  valuable  suggestions  from  its  inventor,  that 
it  may  be  applied  under  every  variety  of  circumstance  that  can 
present  itself. 

Its  application  in  shop-windows,  where  gas  burners  are  lighted, 
will  be  of  incalculable  value  in  removing  at  once  all  the  smoke,  as 


GAS  AND  HOT  AID  EXTRACTORS. 


well  as  the  heated  air  arising  from  the  burners,  and  thus  effectually 
preserving  all  the  goods,  silks,  or  wares,  that  may  be  in  the  window, 
from  being  injured  by  the  gas,  and  keeping  the  whole  of  the  window 
clear  and  clean.  It  is  equally  applicable  to  all  parts  of  shops  or 
rooms  where  gas  or  oil  is  burning.  The  appearance  of  the  Glass, 
from  being  made  of  the  finest  colours,  is  a perfect  ornament,  even  to 
a drawing  or  dining  room ; it  would  scarcely  ever  require  cleaning, 
and  could  easily  be  removed  in  the  summer  season  when  gas-light  is 
not  required. 


Fig.  1 shews  the  Straight  Tube  with  Bell  Mouth;  this  part  is 
placed  immediately  over  the  gas  burner. 

Fig.  2 shews  the  Bent  Tubing  with  Bell  Mouth,  which  is  fixed  to 
the  ceiling,  the  tube  part  of  this  extending  to  the  outer  part  of  shop 
or  room.  The  tubing  being  made  to  any  length  and  to  any  size  in 
diameter  suited  to  the  gas  burner. 

Fig.  3 shews  the  two  Tubes  with  Bell  Mouths  connected  by  brass 
chains  or  wires  in  bronze  or  bright  colours,  and  as  they  would  appear 
when  fixed  and  in  use. 

This  very  simple  and  ornamental  invention  being  placed  as 


TESTIMONIALS. 


described  in  any  shop  window,  the  ceiling  would  never  get  dis- 
coloured, the  glass  would  never  be  seen  steamed,  and  in  short  the 
whole  of  the  window  would  be  kept  clean,  besides  preserving  the 
goods.  The  labour  saved  in  cleaning  would  be  immense. 


TESTIMONIALS. 

The  Patentees  hold  several  hundred  written  testimonials  to  its 
great  usefulness  and  efficacy  as  a Ventilator,  a few  only  of  which 
are  annexed. 


[FROM  CHARLES  WITT,  ESQ.,  SURGEON.] 

30,  Spring  Gardens , V7th  July , 1849. 

It  is  the  duty  of  every  one  who  is  acquainted  with  the  use  of  your 
Perforated  Ventilating  Glass,  to  endeavour  to  make  it  as  much 
known  as  possible,  especially  as  its  value  is  so  great  in  the  preserva- 
tion of  the  health,  and  in  the  prevention  of  disease.  I therefore 
feel  great  satisfaction  in  writing  my  opinion,  at  your  request,  of  its 
exceedingly  great  usefulness ; indeed,  it  is  hardly  possible  to  speak 
too  highly  of  a contrivance  so  simple,  and  at  the  same  time  so 
thoroughly  effectual,  in  supplying  houses  with  fresh  air ; and,  more- 
over, this  important  object  is  attained  without  any  inconvenience. 

I am,  Sir,  your  faithful  servant, 

CHAKLES  WITT. 


[FROM  C.  R.  COCKERELL,  ESQ.,  ARCHITECT.] 

Bcmk  of  England,  22 nd  May,  1849. 

In  reply  to  your  request,  that  I should  write  you  my  opinion  of 
your  Patent  Perforated  Glass  for  the  Ventilation  of  Apartments.  I 


TESTIMONIALS. 


haVe  great  pleasure  in  saying,  tliat  its  application  in  my  Office  during 
six  months  has  been  much  approved,  and  that  I consider  it  a very- 
valuable  invention  for  the  health  of  densely  occupied  offices  and 
apartments.  The  subdivision  of  the  supply  of  air,  and  the  facility  of 
modifying  or  wholly  excluding  that  supply  by  the  movement  of  the 
upper  sash,  renders  its  use  very  easy  and  unexceptionable. 

I remain,  &c., 

C.  E.  COCKEEELL. 


North  of  England  Insurance  Office , Cheap  side. 

8 th  May , 1849. 

I have  much  pleasure  in  bearing  testimony  to  the  utility  and 
usefulness  of  your  Patent  Perforated  Glass,  for  the  purpose  of 
affording  Ventilation  to  Offices  and  Close  Eooms.  The  application 
of  it  in  these  Offices  has  been  highly  beneficial,  it  having  fully 
answered  the  purpose  of  Ventilation,  otherwise  unobtainable. 

I am,  Sir,  your  obedient  servant, 

W GOOD  CHAP, 

Secretary  to  the  London  Offices. 


[EROM  ROBERT  DAVISON,  ESQ.,  CIVIL  ENGINEER.] 

41,  Gracechurch  Street , City , 22 nd  May , 1849. 

Having  been  requested  to  state  my  opinion  of  your  Patent  Per- 
forated Glass  for  Ventilating  purposes,  I have  no  hesitation  in  saying, 
that  the  two  which  you  fitted  here  some  months  ago,  have  greatly 
improved  the  healthiness  of  the  Offices.  As  regards  the  principle 
itself,  viz.,  that  of  admitting  a constant  supply  of  fresh  air  in 
numerous  small  jets  or  streams,  I consider  it  a very  simple  mode  of 
effecting  the  object. 


fa 


TESTIMONIALS. 

In  nine  cases  out  of  ten,  where  it  is  found  necessary  to  keep  the 
door  of  an  apartment  ajar,  or  slightly  open,  to  cure  a smoky  chimney, 
the  Perforated  Glass  Ventilator  in  the  window-sash  will  be  found  a 
better  and  less  objectionable  way  of  doing  it. 

I am,  &c.,  KOBEBT  DAVISON. 

(Heniber  of  the  Institution  of  Civil  Engineers. J 


[from  dr.  babington.] 

31,  George  Street,  Hanover  Square,  19 th  Sept.,  1849. 

I beg  to  state,  that  having  had  Lochhead’s  Perforated  Ventilating 
Glass  affixed  to  a window  in  my  Bed-room,  I find  it  answer  perfectly 
tne  PurPose  of  Ventilating  the  apartment,  without  obstructing  the 
light;  and  I have,  therefore,  much  satisfaction  in  recommending  its 
adoption  in  School-rooms,  Bed-rooms,  Workshops,  Barracks,  and  all 
other  places  where  numerous  assemblages  are  congregated  together, 
and  where  it  is  so  important  an  object  to  maintain  the  atmosphere 
which  they  are  breathing  in  a pure  state. 

I am,  &c.,  B.  G.  BABIN GTON,  M.D. 


The  Perforated  Glass  is  manufactured  in  three  qualities  ; the  first 
is  Plate  Glass  polished  on  both  sides;  the  second  is  polished  on  one 
side  only;  and  the  third  is  ground  on  one  side.  It  is  also  now  made  in 
Sheet  Glass,  and  can  be  had  from  Is.  6d.  per  square  foot  upwards. 

The  Glass  should  always  be  glazed  in  the  top  row  of  the  upper  sash, 
with  the  polished  or  ground  side  inwards,  and  the  bevelled  edging  of 
the  perforation  undermost,  so  that  the  rain-water  runs  outwards.  & 

In  ordering  Panes,  their  position  should  be  stated,  as  a guide  for 
all  sizes— as  14  high  by  10  wide. 

In  cutting  irregular  shapes  of  any  kind,  the  piece  will  be  measured, 

and  charged  as  from  the  square  out  of  which  such  irregular  piece' 
is  cut.  ° 1 

The  Ventilating  Glass  is  made  in  various  Colours,  as  well  as  orna- 
mented,  but  at  an  advanced  rate  of  price. 


SCALE  LIST  OF  PRICES 


OF 


3-16th  THICK,  AND  SHEET  GLASS,  16oz. 

In  Cases  as  Manufactured,  Is.  6d.  per  Foot. 


SIZES  ABOVE  THIS  SCALE,  SPECIAL  PRICES. 


21  oz.  sheet,  in  Cases  as  Manufactured 


26  oz. 
32  oz. 
36  oz. 
42  oz. 


3) 

33 

33 

33 


33 

33 

33 

33 


33 

33 

33 

33 


s.  d. 
1 10 
2 3 

2 9 

3 0 
3 3 


CHIEF  WAREHOUSE, 

E.  PASSENGEE,  95,  UNION  STEEET,  BOEOUGH. 


WARNER’S  REGISTERED  “PATENT  VENTILATING  GLASS” 

BRICKS  AND  WINDOWS. 


Single  Brick,  9 by  8 inches. 
Price  Is.  each. 


Double  Brick,  9 by  6 inches. 
Price  2s.  each. 


Treble  Brick,  9 by  9 inches. 
Price  3s.  each. 


No.  1. 


Two  Single  Bricks,  placed  endways,  18  by  3 inches. 


No.  2. 


Two  Double  Bricks,  placed  endways,  18  by  6 inches. 


No.  3. 


Two  Treble  Bricks,  joined  endways,  18  by  9 inches. 
No.  4. 


Four  Bricks,  9 by  12  inches. 
Price  4s.  each. 


9 by  12  inches,  with  Glazed  Sash. 
Price  6s.  each. 


The  “ Registered”  Ventilating  Bricks  are  made  of  the  “ Patent  Ventilating  oiic®  i • 

Cast  Iron  Frames  the  size  of  a common  Brick— two,  three  four  and  six  hrint’e  fi5ted. ln 
grooves  in  them  for  joining  two  or  more  of  them  together  s’n  rw  J)ric^s>  paving 


SHERINGH  AIK’S  :/B 

VENTILATOR, 

FOR  THE  INTRODUCTION  OF 

^ It  E§H  AIR 

Through  an  EXTERNAL  WALL,  without  a Draught. 


.vi  e ound  that,  when  the  Ventilator  is  allowed  to  remain  open,  or  so  far  as 
may  e consi  ered  necessary,  that  its  peculiar  construction  will  direct  the  incoming  cur- 

! n , ° ^es.  ai,r  a on®  f^e  veiling,  where  it  will  spread  on  all  sides,  and  become  warm  ; 
so  that,  m its  descent,  it  will  not  cause  the  slightest  draught,  but  imperceptibly  force  the 
air  ie  ow  o t le  re-place,  thus  thoroughly  ventilating  the  apartment,  and  in  all  cases 
effectually  curing  a smoky  chimney,  when  it  arises  from  either  of  the  prevailing  causes, 
viz.,  a deficient,  or  an  ill  directed,  supply  of  air.  * 

The  tendency  of  the  door  is  always  to  remain  open,  but  it  may  be  adjusted  to  any 
an&  e or  c ose  entire  y,  by  a single  flexible  cord  fastened  below,  in  the  usual  manner,  or 
y a sma  weig  it  attached,  the  latter  being  the  better  mode  ; and  when  so  set  as  to  admit 
e requisi  e quantity  of  air,  there  will  not  be  any  draught  excepting  close  to  the  ceiling: 

is  may  e c ear  y proved  by  the  flame  of  a candle,  placed  at  various  distances  from  the 
' entilator,  as  shown  in  the  following  sketch; 


™ , t,  „A’  Section  of  External  Wall.— B,  Section  of  Ventilator.— C,  Ceiling, 

p ana  F,  Candles,  at  1 ft.  and  4 ft.  from  the  Ventilator,  and  8 inches  from  the  Ceiline 
E and  G,  Ditto  at  2 ft.  and  6 ft.  ,,  „ and  2 inches  ,,  ,, 

Unlike  most  other  contrivances  now  in  use  for  the  admission  of  fresh  air,  these  Ven- 

■ tilators  are  not  impeded  in  their  action  when  the  shutters  are  closed  or  the  blinds  drawn  ; 

at  which  tim  e fresh  air  is  of  such  vital  importance,  and  by  all  so  much  desired. 


DIRECTIONS  FOR  FIXING. 

The  Ventilator  should  be  placed  in  the  External  Wall,  within  2 or  3 ft , of  the  end  next 
to  that  in  which  the  fire-place  stands,  or  it  may  be  fixed  opposite  to  the  fire:  the  box  of  it 

is  9 in.  wide  by  3 in.  high,  so  that  the  removal  of  one  brick  gives  the  requisite  opening.  A 

larger  size  (13!  in.  by  6 in.)  is  also  made,  which  is  equal  to  one  brick  and  a half  in  width, 

and  two  bricks  high;  the  upper  part  of  which  openings  should  be  from  4 to  8 inches  below  the 

ceiling:  the  Ventilator  is  then  fixed  from  within  the  room,  without  defacing  the  paper  or  paint. 
Care  should  be  taken  that  the  free  action  of  the  inner  flap  be  not  prevented,  by  allowing  any 
mortar  or  cement  to  get  into  the  pivot  holes  of  the  outer  case.  An  air  brick  or  other  suitable 
article,  as  perforated  zinc,  wire  gauze,  &c.,  will  be  found  convenient  to  place  in  the  outer  face 
*>f  the  aperture. 

The  Ventilators  are  supplied  galvanized,  bronzed,  japanned  white,  or  with  brass  fronts; 
or  in  plain  iron,  when  the  whole  face  of  the  Ventilator  may  be  papered  or  painted,  to  match  the 
piece  of  wall  removed  for  its  introduction,  care  being  taken  that  no  paint  or  paste  be  left  in 
the  rabbet  of  the  box  or  round  the  edge  of  the  falling  door. 


HAYWARD  BROTHERS, 

i 196,  BLACKFRIARS  ROAD,  LONDON, 

Manufactory,  II  < & 118,  Union  Street,  Borough. 


PRICES 

OF 

SHERINGHAM’S  VENTILATOR. 


©RMAMBMTAB.  AJR  B R.  I.  C K.  Sr 

9 inches  by  3. 

PLAIN  IRON 9d.~ GALVANIZED Is.  3d.  each. 

13J  inches  by  6. 

PLAIN  IRON Is.  3d— GALVANIZED 2s.  each. 

§Jlf  A8te  608®, 

In  WORSTED,  at  6d.,  and  in  SILK,  at  Is.  per  half  dozen  yards. 


g&L&BC©!  W BA®  NT  8, 

BRONZED,  Small 6d.  each;  Large 9d.  each. 

WHITE  & GOLD,  Small Is.  4d.  each;  Large 2s.  each. 


haywaro  brothers,  &ole  ftTanttfartum% 

19(5,  BLACK  FRIARS  ROAD,  LONDON. 

Wholesale  and  Retail  Builders’  Ironmongers,  nnd  Manufacturers  of  Patent  Registe: 

Stoves,  Improved  Patent  Kitchen  Ranges,  &c. 

Manufactory,  117  & 118,  Union  Street,  Borough,  (late  R.  Hen ly  & Co.) 

Post  Office  Orders  payable  at  Great  Surrey  Street. 


* 


l 


I 

I 

I 

MAJfUJ  ACTl  UED  1M 

t 

i . if-  an  s.K  • •■'.  :>»  • i -<?n  roll  tic  onl  * of  • : :g. 

.0  2 ir  *.  , • :iuil  cnihe  sjui.-.'  to  ».  large  ••  $c<  - 

The  ea«  > -.10  -meeting  bar  a d hot  m r , 0 tb*  ' we  ; • mmoied 

a.A.  ;i\  v.'JIk  1 out  vc  b ng  itturt  into  tie 

t.lidin  ... 

ra;\  : t pot  8he>  ,s>  a drawing. 

; > ?li  on  ' u released  conducted,  by  me.0  :-  r' it"  §1  ‘ le» 

. • !i)<  CSB.B-  iu  ,]  l><  I?-*  ) . U (i  <1  . go. 

C. ; the  n'.xf.  of  hanging  .is  tl>  • ;nie  - \ me  I,  on!.;  t.l  t '•  < 

•.'ploy;  • instead  of  lines,  and  arc  ncoal  !:  tl:  pulli  iXl).  ix  hen 
nosltir-u  ar.u:tt ho  Bushin  fali;  -.gintotheupri^  ltgrooTenli.  B , tl  h id  weij  lit 
r.:- > in  ated  by  . no  let  is  • IVK 

■V  . d)  ..wing  sheiv's  that  ts:  • lowe  £;  !•  hun.n,  ' otii  11  . op-  • 

gnd  lower  Sash'c.c  be  made  to  open,  if  dc  ired.  Vh  •»  S-  -hes  in  y 
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barrow’s  patent  sash 

MANUFACTURED  BV 

THOMAS  TURNER  EAST  STREET  MANCHESTER  SQ  *? 


LONDON 


S E C T I O N 

i™  REAL.  SIZE 


PLAN 


DESCRIPTION  OF  . 

HURWOOD’S  PATENT  APPARATUS, 

FOR 


MOVING  AND  FASTENING  WINDOWS.  &c. 


P L A T E 1 


Fig.  3. 


Fig.  <1. 


DESCRIPTION  OF  PLATE  I. 

The  part  of  the  Window  intended  to  be  opened  is  attached 
to  its  frame  by  pivots  upon  which  it  freely  turns — Fig.  1.  An 
enlarged  view  is  shewn  Fig.  3 and  4.  The  screw  or  worm  A is 
fixed  by  a plate  either  to  the  Window  or  Sash  Frame.  B the 
quadrant  (into  which  the  screw  freely  works)  is  attached  to  the 
part  of  the  Window  that  moves — motion  being  given  to  the 
screw,  the  quadrant  with  the  portion  of  the  Window  to  which 
it  is  fixed  revolves  partly  around  the  centre  point,  and  thus  the 
Window  is  opened  or  closed  at  pleasure,  and  is  in  every  position 
perfectly  secure.  One  end  of  the  worm  is  made  to  receive  a 
key  (Fig.  5)  which  may  he  either  moveable  or  fixed,  as  is  most 
convenient. 


PLATE  1 1 


Perspective  View  of  a Window , where  the  whole  is 

made  to  open. 


DESCRIPTION  OF  PLATE  II. 


By  reference  to  the  Drawing  it  will  he  seen  that  in  this 
instance  the  Window  is  divided  into  as  many  portions  as  there 
are  panes  in  height — each  part  turns  upon  two  pivots,  one  of 
them  being  sufficiently  long  to  pass  through  the  frame  to 
leceive  a small  crank  (a  part  of  the  frame  is  removed  to  show 
the  cranks,  &c.)  A screw  and  portion  of  a screw-wheel  is  fixed 
at  the  bottom  of  the  frame  independent  of  the  sashes,  to  which 
a crank  is  also  connected— a slight  flat  rod  is  attached  to  the 
crank  fixed  to  the  same  axis  as  the  screw-wheel,  and  also  to 
each  of  the  cranks  connected  to  the  Window,  so  that  when 
motion  is  given  to  the  screw-wheel  by  the  screw  being  turned, 
the  Window  is  more  or  less  moved,  and  thus  from  the  least 
portion  to  the  whole  extent  of  the  Window  is  under  perfect 
control,  and  is  opened  or  closed  at  pleasure. 


This  plan  may  likewise  be  advantageously  applied  with  a 
very  little  modification  to  open  extensive  skylights. 


PLATE  III. 

Perspective  View  of  a Window , where  it  is  partially 

made  to  open. 


DESCRIPTION  OF  PLATE  III. 

This  Window  is  opened  and  closed  by  a similar  apparatus 
as  is  employed  in  Plate  II,  the  only  difference  being  that  in 
this  case  the  apparatus  is  fixed  to  the  centre  mullion  of  the 
Window,  and  the  parts  of  each  Window  intended  to  he  opened 
are  connected  to  one  apparatus,  which  serves  to  open  the  tv  o 
W i ndows  simul tan eousl y . 


PLATE  IV. 


Elevation , Elan,  and  Sections  of  Sliding  Windows. 


DESCRIPTION  OF  PLATE  IV. 

A pair  of  toothed  bevelled  wheels  are  fixed  under  the  Window 
sill  1 and  2,  and  by  them  motion  is  given  to  the  screws  a a. 
Racks  to  correspond  with  the  pitch  of  the  screws,  are  let  into 
each  sash  (one  rack  with  a friction  bearing  roll  on  the  opposite 
side  is  in  most  cases  quite  sufficient,)  the  crank  may  he"  either 
fixed  or  moveable,  and  ornamented  to  any  degree,  and  the 
sashes  may  be  thus  moved  at  any  elevation. 


I 


9 


P A T E N T 


PORCELAIN  BATES, 

ADAPTED  AND  INVENTED  FOR 

PUBLIC  BATHS  AND  WASH-HOUSES, 

AND 

PRIVATE  USE; 

MANUFACTURED  ONLY  BY  FRANCIS  TONGUE  RUFFORD, 

Clay  Works,  Stourbridge. 


EUFFOKD  AND  FINCH,  PATENTEES. 


Ifota  Of  % f ms. 

In  the  Address  of  the  Council  to  The  Society  of  Arts,  (Session  96, 
1850,)  they  state — 

“ As  an  example  of  an  article  of  manufacture,  in  the  production  of  which  all 
attempts  had  hitherto  been  unsuccessful,  but  which  has  at  last  been  accomplished 
just  when  most  needed,  is  to  be  noticed  the  full-sized  Bath  in  Stourbridge  Clay, 
(veneered  with  Porcelain)  of  Messrs.  Kufford  and  Finch,  for  which  your  Gold  Isis 
Medal  has  been  awarded  to  those  gentlemen.  For  the  production  of  this  article  a 
Prize  was  at  the  special  suggestion  of  the  President,  (Prince  Albert)  olfered  by  the 
Society  in  the  Sessions  of  1846—47,  with  a view  to  the  assistance  of  the  movement  for 
People’s  Baths  and  Wash-houses,  then  in  its  infancy.” 

From  the  Artizan , October  1st,  1851,  page  237. 

“ A cheap  and  good  Bath,  simple  a thing  as  it  may  appear,  could  not  he  made  for  a 
long  time.  This  question  has  been  happily  solved  by  the  making  of  a Bath  of  a single 
piece  of  Pottery  at  Mr.  Bufford’s  Works,  in  Stourbridge,  Worcestershire.” 

From  the  Builder,  Vol.  ix,  No.  430,  May  3rd,  1851. 

“ Articles  of  any  form,  it  appears,  can  now  he  produced  in  the  Fire-Clay  of  Stour- 
bridge, with  an  enamel  equal  to  that  of  china,  and  in  imitation  of  the  best  marbles. 
Baths,  some  weighing  when  burnt  upwards  of  7 cwt.,  and  looking  like  a block  of 
excavated  marble,  have  been  successfully  made  ever  since  the  Isis  Gold  Medal  of  the 
Society  of  Arts  was  given  to  Messrs.  Paifford  and  Finch,  as  a Prize  offered  at  Prince 
Albert’s  suggestion,  in  order  to  assist  the  movement  for  People’s  Baths  and 
Wash-houses.” 
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From  Messrs.  AsTvpitel  and  Whichcord) s Pamphlet  on  Paths  and 
Wash-houses,  3rd  Edition,  1852, — describing  their  newly- erected 
Establishment  at  Maidstone,  they  remark — 

“The  Baths  are  made  of  glazed  Porcelain,  in  one  piece.  These  have  been 
successfully  manufactured  by  Messrs.  Rufford  and  Finch,  of  Stourbridge,  after  a 
long  and  expensive  series  of  experiments,  for  which  much  credit  is  due  to  those 
gentlemen.” 

From  the  Report  of  the  Juries:  Great  Exhibition,  1851.  Pre- 
sentation copy.  Printed  for  the  Eoyal  Commissioners.  Class  xxvii. 
No.  89,  page  586. 

“Mr.  Rufford  (89,  p.  770,)  has  received  honourable  mention  for  an  ingenious 
Porcelain  Bath  in  one  piece,  two  Wash  Tubs,  and  several  Glazed  Bricks  : the  former 
presenting  a white  glaze  upon  Fire-Clay,  and  being  remarkable  for  its  novelty  and 
cheapness. 

“ The  stone  material  for  this  purpose,  viz.,  Fire-clay,  China-clay,  and  the  Glaze,  are 
so  assimilated  that  the  two  clays  are  of  the  same  porosity,  bear  the  same  heat,  expand 
and  contract  alike,  and  the  Glaze  will  melt  only  when  the  Fire-Clay  is  sufficiently 
burnt.  In  this  state  they  can  be  cut  (for  plug-holes,  &c.,)  with  a chisel;  are 
perfectly  non-absorbent , and  are  not  affected  by  Heat,  Cold , or  Damp:’ 

A specimen  of  the  material  can  be  sent  by  post  if  required. 

SHAPE. 

Two  shapes  arc  in  make,  viz.,  Pound  Heads  and  Square  Heads. 

(See  Plates .) 


OTJTSIDE  DIMENSIONS. 


Round  Heads. — 5 
2 
2 
1 

Square  Heads. — 5 
2 
2 

1 


feet  6 inches  full  length 

,,  6 ,,  at  shoulders 

„ 0 „ wide  at  foot  end 

„ 11  ,,  deep 

„ 3 „ full  length 

,,  4 ,,  at  head 

,,  0 ,,  across  foot  end 

„ 11  „ deep. 


The  Walls  of  both  are  inches  thick. 


WEIGHT. 

The  Round  Head,  about  i cwt. 
The  Square  Head,  about  Gj  cwt. 


o 


CAPACITY. 


The  Round  Head  contains  about  eighty  gallons. 

The  Square  Head  contains  about  seventy-one  gallons. 

Sixty  gallons  are  generally  considered  sufficient  for  a Lath. 

DEFINITION  OF  THE  SIDES. 

To  prevent  misunderstanding  as  to  which  is  the  right  or  left  side, 
(when  orders  are  given  for  cutting  inlet  or  outlet  holes,  &c.,)  let  it 
be  understood  that  the  right  side  of  the  Bath  is  that  to  the 
right  hand  as  a person  lies  therein,  and  the  reverse  side  the  left. 

PEICE  AT  THE  WOEKS,  AND  TEEMS. 

First  Class. — Plain  white,  (either  shape,  £6  Os.  Od. 

First  Class. — Marbled,  (either  shape,)  £6  10s.  Od. 

Second  Class. — According  to  condition,  £2  10s.  Od.  to  £5. 

Braces. — (the  Package,)  7s.  6a.  each  set. 

Plug  Holes  charged  extra. 

The  foregoing  Prices  are  for  cash.  Payment  on  delivery.  Braces 
are  in  every  case  to  be  included  in  the  payment.  Should  purchasers 
desire  to  return  them,  the  Manufacturer  undertakes  to  re-purchase 
them  at  the  price  charged,  and  to  remit  their  amount  in  full,  on 
their  arrival  at  the  Works  free  of  expense.  The  frequent  losses 
heretofore  sustained  renders  this  regulation  imperative. 

Note. — The  carrier  who  delivers  the  Goods  will  return  the 
packages  free  of  charge. 


SEASONING. 

Before  setting,  they  should  be  filled  to  the  brim  with  tepid  or 
cold  water,  and  suffered  to  stand  twenty-four  hours.  In  the  open 
air  (if  not  frosty,)  is  preferable. 

Sudden  change  from  extreme  heat  to  cold,  or  the  reverse,  is  liable 
to  break  any  vessel  made  with  clay. 

TEEATMENT. 

Each  vessel  is  coated  on  the  outerside  with  two  coats  of  oil  paint. 
This  entirely  prevents  the  too  sudden  absorption  of  atmosphere  into 
the  unglazed  (consequently  porous)  portions  of  the  body,  causing 
expansion  whilst  it  is  fresh  and  dry  from  the  Kiln : such  sudden 
expansion,  uncontrolled,  being  likely  to  cause  fracture. 
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The  Outward  Expansion. — The  tendency  of  the  rim  to  break  open, 
both  whilst  new,  and  also  when  under  the  pressure  of  hot  water,  is 
effectually  restrained  within  safe  bounds,  by  the  security  of  two  iron 
hoops. 

Note. — When  the  vessel  has  been  made  for  some  weeks,  and  exposed 
to  the  open  air,  this  first  tendency  ceases — it  is  then  what  is 
termed  seasoned ; but  a sudden  influx  of  boiling  water  whilst 
it  is  very  cold,  would  renew  the  strain — hence  the  use  of 
hoops. 


CUTTING  PLUG-HOLES. 

Any  careful  stone-mason  can  do  this ; or,  the  manufacturer  will 
undertake  them  at  a moderate  charge ; there  being  but  little  risk  in 
the  operation. 

Method  — First,  mark  the  outline  with  red  ink ; when  dry,  cut 
the  form  clearly  out  with  a small  sharp  chisel,  striking  from  the 
outer  toward  the  centre  of  the  hole,  thus  chipping  off  the  glaze  and 
China  Clay,  and  then  proceed  exactly  as  with  stone,  smoothing  off 
with  a rough  file.  Let  the  raw  body  which  the  chisel  has  exposed 
receive  a thick  coat  of  Paint,  which  should  be  dry  before  the  plug 
is  fixed. 

FIXING  THE  PLUG. 

Bed  well  in  with  a cement  composed  of  Powdered  Zinc  (or  White 
Lead)  diluted  with  gold  size. 


SETTING. 

A wood  capping,  to  fit  nicely  over  the  top  edge,  with  side 
pannclling,  of  either  slate  or  wood,  should  be  prepared.  The 
bottom  should  rest  firmly  on  a complete  floor,  or,  at  least,  on  four 
solid  bearers,  and  the  capping  should  be  bedded  on  with  cement, 
and  pointed  with  similar  cement  to  that  used  in  fixing  the  plug. 

Care  should  be  taken  that  the  Bath  should  not  be  confined,  but 
that  room  should  be  given  in  every  direction  for  expansion. 


CHARGING. 

As  all  clay  or  pottery  vessels  expand  by  heat  and  contract  by 
cold,  and  the  larger  the  vessel  the  greater  is  the  contraction  or 
expansion,  it  must  be  evident  to  all,  that,  when  quite  cold,  an 
immediate  influx  of  boiling  water  is  liable  to  cause  breakage : for, 
the  inside  being  thus  forced  to  sudden  expansion  before  the  outer 
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surface  has  had  time  to  get  warm,  the  former  expands  before  the 
latter,  and  is  liable  to  cause  fracture. 

It  is  always  advisable  to  let  in  cold  or  lukewarm  water  before 
that  which  is  boiling. 

CLEANING. 

Swilling  and  wiping  is  all  that  is  necessary.  The  rust  from  iron 
pipes  rubs  off  immediately. 

METHOD  OF  EENDEEING  CEACKED  OE  SECOND-CLASS  BATHS  WATEE- TIGHT. 

OPEN  CEACKS. 

lstly.  Paste  a strip  of  paper  on  each  side  over  the  course  of  the 

crack,  or  adopt  any  other  method  which  will  keep  in  the  liquid 
cement. 

2ndly.  Take  two-thirds  of  fresh  Portland  Cement,  and  mix  with 
it  one-third  of  well-washed  sand  (the  pure  grit)  dilute  with  water, 
and  pour  the  crack  quite  full. 

"W  hen  the  cement  is  sufficiently  fixed  take  off  the  paper.  In  a 
fev  honis  this  will  be  set  hard.  Before  it  is  grown  quite  hard 
take  a pointed  instrument  and  scratch  out  a portion  of  the  Portland 
Cement  (which  is  dark  in  colour)  from  the  inner  or  glazed  surface, 
and  allow  it  to  dry. 

3rdly.— When  the  Portland  Cement  is  dry,  fill  in  smoothly  on 
the  glazed  surface  the  White  Cement  recommended  for  fixing  the 
plug,  and  let  this  set.  When  hard,  clean  the  superfluous  cement 
fiom  off  the  glaze,  and  with  the  same,  diluted  as  thin  as  paint  (and 
coloured  to  match  the  glaze  if  required)  trace  over  the  filling  with 
a fine  hair  pencil.  This  sets  extremely  hard,  and  bears  the  action 
of  warm  or  cold  water. 

4thly.  The  Portland  Cement  being  hard  and  dry,  sear  (with  a 
red-hot  iron)  over  the  course  of  the  crack,  a coat  of  gutta  percha 

1 inch  broad  and  l-16th  or  l-8th  thick.  This  sets  quite  hard  and 
adheres  permanently. 

5thly.  Drive  on  the  hoop  and  the  vessel  will  endure  as  lon°-  as 
if  sound. 

Note.  Gutta  percha  discarded  after  use  is  about  6d.  per  lb.,  and 
answers  the  purpose  well.  Soak  it  in  boiling  water,  it’  will 
then  become  plastic ; whilst  warm  roll  it  into  cords  about 

g in.  diameter,  and  when  dry,  it  will  be  in  a convenient  form 
for  use. 
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FINE  CRACKS. 


These,  when  not  sufficiently  open  to  admit  of  the  Portland 
Cement  being  poured  in,  should  have  the  White  Cement  well 
rubbed  in  on  both  sides,  and,  when  hard,  finished  as  directed  for  the 
open  cracks. 


DURABILITY. 

Upwards  of  fifty  Baths,  thus  mended,  have  been  sold  as  Second 
Class  Yessels,  and  have  been  in  use  from  twelve  to  twenty-four 
months,  without  one  instance  of  failure  coming  to  the  knowledge  of 
the  manufacturer.  Early  purchasers  who  read  this  and  call  to  mind 
the  giving  way  of  Baths  in  use,  will  be  pleased  to  note  that  these 
were  prior  to  the  adoption  of  hoops  and  coating  the  outsides. 


First  Class  Baths  are  now  at  work  in  the  following  “ Baths  and 
Wash- houses,”  &c.,  viz. — Oxford — Maidstone — Greenwich — Exeter 
— Marylebone,  London — W estminster — W olverhampton — Birming- 
ham— The  Kent  Ophthalmic  Hospital — The  Children’s  Home,  High- 
bury, London — Endel  Street,  Bloomsbury,  London — Doncaster — 
Worcester — Goulstone  Square,  London — Maryport,  Cumberland— 
Lambeth,  London — St.  Martin’s,  Charing  Cross,  London — George 
Street,  Euston  Square,  London,  &c.,  &c. 

REFERENCE. 

As,  in  addition  to  the  public  establishments  above  mentioned, 
these  vessels  are  in  the  hands  also  of  very  many  private  parties ; are 
widely  spread  in  England,  with  a few  in  Scotland  and  Ireland,  it  is 
presumed,  that  reference  can  now  be  given  to  one  or  other  of  these 
parties  when  required. 

GLAZED  BRICKS. 

These  are  adapted  for  Swimming  and  Plunge  Baths,  Vaults, 
Mangers,  Dairies,  &c.,  and  are  extensively  used  for  the  back  and 
side  Walls  of  Kitchen  Ranges  and  other  similar  purposes. 

BRICKS  KEPT  IN  STOCK. 

Measure,  9 in.  by  4|  in.  by  3 in, 

Glazed  White  on  the  4|  by  3 surface,  16s.  per  100 

Ditto  9 by  3 ,,  17s.  ,, 

Ditto  9 by  \\  „ 18s.  ,, 

Net  at  the  Works. — Payment  on  delivery. 
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THE  VILLA  WARM  BATH. 


COLO  WATER  ClSTEItN 

'I 


REGISTERED  AND 


MANUFACTURED  BY  J.  TYLOR  & SON, 

WARWICK  LAKE,  LONDON. 


Tlie  arrangement  consists  of  a Copper  or  Galvanized  Iron  Bath,  fixed 
in  a strong  sheet  iron  frame,  with  Copper  Boiler,  Circulating  Pipe,  and 
Two-way  Cock  for  supplying  and  emptying  the  Bath. 

The  lion  ftame  is  a substitute  for  MYod,  being  a less  costly  and 
cleaner  material.  The  Bath  is  both  rivetted  and  soldered  to  it,  so  that 
the  two  fit  strongly  together.  The  Frame  and  Bath  can  be  coated  Avith 
any  imitation  of  wood  or  marble,  to  the  taste  of  the  purchaser. 

By  this  arrangement  all  the  expensive  work  of  plumbers,  masons, 
and  carpenters  is  avoided.  The  simple  requirements  are — to  connect 
one  arm  of  the  Cock  with  the  Cold  Water  Supply  Cistern,  and  the 
other  with  the  Waste  Pipe.  The  waste  water  will  only  require  to  be 
discharged  into  any  gutter  drain,  orthe  soil-pipe  of  a water-closet.  The 
flue-pipe  of  the  Stove  merely  requires  to  be  laid  into  a chimney. 

In  fixing,  it  is  only  nocessary  to  have  a thick  York  slab  under  the 
Stove.  To  stop  the  circulation  of  the  Y^ater,  close  the  bottom  door  of 
the  Stove  and  open  the  Top,  which  allows  the  air  to  pass  over  the  fire, 
and  it  will  gradmdly  go  out. 


The  price  of  a Galvanized  Registered  Iron  Bath,  Enamelled  White 
Marble  inside,  fixed  in  an  Iron  Frame,  Japanned,  Oak,  or  Mahogany, 
with  Boiler  and  Pipes,  and  Two-way  Cock,  with  Index-plate,  complete 
ready  for  fixing,  £16  16s. 


TYLOR  & SON’S 


Apparatus  for  Hospitals,  Asylums,  Unions,  and  other 

Large  Establishments. 

PROPORTIONS  OF  BATH,  5FT.  4lN.  LONG,  2ft.  llN.  WIDE,  2FT.  DEEP,  ROUND  AT 

BOTH  ENDS. 


In  this  arrangement,  a supply  of  Hot  Water  is  always  at  hand  by  a 
process  as  follows  : — 

The  Circulating  Cistern  is  supplied  by  means  of  a Cock  and  Ball 
from  the  Cold  Water  Cistern  above  it.  There  is  a free  communication 
between  the  Circulating  Cistern  and  the  Boiler,  by  means  of  two  pipes 
as  in  the  drawing;  and,  when  the  fire  is  alight,  the  Heated  Water 
ascends  from  the  top  of  the  Boiler,  through  one  pipe,  and  the  cold 
descends  from  the  cistern  above,  through  the  other.  So  long  as  heat 
is  applied,  this  circulation  continues,  and  a large  supply  of  Hot  W ater 
is  always  ready  for  use.  The  Hot  Water  is  supplied  from  the  Circu- 
lating Cistern  in  the  Bath,  and  the  Cold  from  the  Upper  Cistern,  &c., 
by  the  three  separate  Cocks,  as  before  described. 

The  Shower  Bath  can  be  supplied  by  the  Ball  and  Cock  with  either 
Hot  or  Cold  Water  from  the  Cistern. 


l.j*- 


WARNERS*  BATH  WORK 


Copper  Boiler  for  Heating  a Bath. 


Copper,  Zinc,  or  Galvanized  Iron  Bath,  Japanned. 


DIRECTIONS  for  FIXING  WARNER’S  4-WAY  BATH  COCK. 

The  4-way  Cock  is  a great  improvement — doing  away  with  three  separate 
Cocks  and  Handles,  and  being  certain  and  easy  in  its  action.  In  fixing,  place 
the  Cock  so  that  the  shank  marked  Bath  is  towards  the  Bath ; then  turn  the 
plug  so  that  the  notch  on  square  of  plug  is  directly  over  the  centre  of  the  shank 
marked  Bath,  and  put  the  iron  key  on,  so  that  the  notch  on  key  and  head  of  cock 
agree ; the  communication  will  then  be  open  to  allow  the  water  to  run  out  of  the 
Bath,  through  the  bottom  shank ; then  place  the  plate  so  that  the  index  points 
directly  over  the  line  on  which  Waste  is  written,  and  all  the  others  will  agree 
with  the  words  engraved  on  the  index  plate. 

Observe  when  the  iron  rod  is  shut  together,  that  the  notches  on  top  and 
bottom  are  correctly  put  opposite  to  each  other. 

DIRECTIONS  FOR  USING. 

The  Stop  Cock  No.  1 must  be  open  to  fill  the  Boiler,  and  cause  the  hot 
water  to  rise  into  the  Bath.  The  hot  water  pipe  being  carried  up  to  and  over 
the  top  of  the  cistern  is  a safe  plan  for  the  escape  of  the  steam,  and  does  away 
with  the  necessity  of  a valve  in  the  boiler.  The  action  of  the  4-way  Cock  is 
described  in  the  “ Directions  for  Fixing.” 

When  a Vapour  Bath  is  required,  shut  off  the  supply  of  cold  water  by  the 
Stop  Cock  No.  1,  and  draw  the  water  out  of  the  Dome  of  the  Boiler  by  the  Cock 
No.  2.  The  steam  will  then  generate,  and  by  opening  the  4-way  Cock  in  the 
same  manner  as  for  hot  water,  will  pass  up  the  hot  water  pipe  into  the  Bath. 
No.  3 Cock  is  to  empty  the  Boiler. 
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The  Siphon  Damper, 

TO  SEAL  LETTERS,  MOISTEN  STAMPS,  &c. 


Patented  in  France  and  England. 


By  means  of  this  little  apparatus  the  practice  of  moistening 
Stamps  with  the  tongue,  or  of  applying  water  with  a brush,  is 
entirely  avoided. 

In  using  the  Dampee,  it  is  merely  necessary  to  place  the  Stamps 
on  the  cushion  attached  to  it ; by  a slight  pressure  of  the  finger  it  is 
sufficiently  moistened  to  be  immediately  applied  to  the  letter.  The 

same  method  will  be  found  equally  successful  with  adhesive  envelopes, 
wafers,  &c. 

When  this  apparatus  is  used  for  the  first  time  the  cushion  must 
be  dipped  in  the  water  till  it  is  thoroughly  moistened ; when  once 
the  immersion  has  been  performed,  the  water  ascends  of  itself 
through  the  tube,  and  the  cushion  continues  damp  as  long  as  there 
is  any  water  in  the  reservoir. 


A.  MARION  and  CO.,  152,  REGENT  STREET; 
Paris,  14,  Cite  Bergere. 


Ditto  1 2 0 3 Ditto 

Round  Sink-stone  Grate,  6 in.  diameter,  with  tail  . . 0 4 6 4 Ditto 

Round  ditto  4 in.  diameter,  ditto  . . 0 2 6 
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RICHARD  ARMITAGE 


JENNINGS’  LAVATORIES. 


elevation. 


The  above  illustration  shews 
four  Basins  let  into  or  sup- 
ported by  rough  stone  or 
slate,  covered  with  the  best 
Wedgwood  tiles,  bedded  in 
Portland  Cement.  The  pulls 
work  in  brass  guides ; the 
knobs  are  engraved,  and  can 
be  had  in  any  material. 

These  Lavatories,  from  the 
simple  arrangement  of  the 
Three  India  Rubber  Tube 
Cocks,  hot,  cold,  and  waste 
section.  (or  cold  and  ivaste  only), 

have  been  much  approved.  The  Cocks  are  self-closing,  consequently  , 
they  cannot  be  left  running. 


The  price  of  one  Basin,  with  Cold  and  Waste  Cocks, 

engraved  Pulls,  and  Brass  Guides,  Unions,  &c.,  is  2 2 0 

Basin  with  Hot,  Cold,  and  Waste  Cocks,  Pulls, 

Guides,  &c q q rj 


These  Basins  have  been  adopted  in  several  important  buildings  by 
William  Moseley,  Esq.,  of  Cumberland  Terrace,  Regent’s  Park,  and 
by  T.  H.  Wyatt,  Esq.,  Architect,  of  Great  Russell  Street,  by  whom 
they  have  been  approved  ; and  they  have  been  much  used  for  Banks, 
Offices,  Clubs,  and  Dressing-rooms. 


These  Shoes  add  to  the  security  of  the  Front,  protect  the  corners  of  the 
Shutters,  and  dispense  with  the  unsightly  and  troublesome  shutter  bar. 

Price  per  Shutter,  in  brass  5s.  Od. 

Ditto  ditto,  in  malleable  iron  3s.  Od. 

When  writing  for  these  Shoes,  send  the  finished  thickness  of  the  Shutters,  and  the  way 

they  are  put  up — to  the  right  or  left. 


Jennings’  India  Rubber  Tube  Cocks. 


BIB  COCK.  OPEN. 


Geo.  Jennings  has 
much  pleasure  in  sub- 
mitting the  following 
Testimonial  from  John 
Sylvester,  Escp,  whose 
great  experience  makes 
it  valuable  : — 

96,  Great  Russell  Street, 
Bloomsbury. 

Mr.  Geo.  Jennings,  I beg 
to  certify  that  I have  employed 
your  India-rubber  Tube  Cocks 
&c.,  at  various  works,  and  ob- 
tain a result  which  will  induce 
me  to  continue  their  use  on 
future  occasions. 

JOHN  SYLVESTER. 


BIB  COCK  SHUT. 


“ The  main  advantages  attend- 
ing the  use  of  this  instrument 
beyond  that  of  others  now  in 
common  use  may  be  thus  brief- 
ly enumerated : — the  ease  with 
which  it  can  be  at  all  times 
opened  or  shut,  and  the  means 
employed  for  that  purpose 
being  so  simple  that  it  cannot 
be  set  fast  by  corrosion,  or 
become  injured  by  frequent  or 
even  constant  use.  Mr.  Jen- 
nings’ Cocks  are  capable  also 
of  standing  any  pressure.” — 
Magazine  of  Science , May, 
1848. 


29,  Great  Charlotte  Street,  Blackfrlars’  Road, 

NEAR  ROWLAND  HILL’S  CHAPEL. 


LEAD  WORKS,  READING. 

CIABKI 

SELF-ACTING  VALVE  TRAP, 

Registered  No.  1057,  Act  6 & 7 Vic.  c.  65,  6 May,  1847. 


FOR  PREVENTING  THE  ESCAPE  OF  EFFLUVIA  FROM  DRAINS,  SINKS,  &c. 


The  Drawing  represents,  externally,  a strong  Lead  Receiver, 
inches  diameter  (with  a Brass  Grate  on  top)  the  bottom  retaining 
about  half  an  inch  of  water,  into  which  the  outer  edge  of  the  hollow 
tinned  Copper  Ball  dips,  thus  forming  a most  effectual  Trap. 

On  the  water  rushing  through  the  Brass  Grating  into  the 
Receiver,  the  Ball  floats  and  allows  the  escape  of  the  water  down 
the  Pipe,  when  it  resumes  its  position  both  as  a Valve  and  Trap, 
and  cannot  get  out  of  place. 

Its  Advantages  are — That  it  allows  full  water-way,  and  the 
bottom  of  the  Receiver  forming  the  Trap  being  shallow,  the  force  of 
water  carries  every  thing  over  into  the  Pipe.  It  cannot  stop  up  by 
sediment,  but  remains  perfectly  clean  after  long  use,  and  most 
effectually  resists  all  escape  of  effluvia,  while,  from  its  simplicity  of 
construction,  it  is  very  durable. 


PRICE,  COMPLETE-FOUR  SHILLINGS. 


BUNNETT  $c  C°-’s 

PATENT  SELF-ACTING  EFFLUVIA  TRAP, 

FOR 

Brains,  & ©esspools. 


j^anufacturefc  tig 

BUNNETT  AND  C°- 

ENGINEERS, 

2 3 S It  ii  it  IS  B&&88 

26,  LOMBARD  STREET, 

LONDON, 

AND  AT  THE  WORKS,  DEPTFORD,  KENT. 


Tig.  1. 


Figr.i  . — Is  a Sectional  view  of  a 
Street  Grating  and  Gully-hole 
with  the  Trap,  which  is  repre- 
sented in  its  ordinary  position, 
the  Water  flowing  from  the 
Grating  into  the  body  of  it, 
and  over  the  edges  of  the 
moveable  part  into  the  Sewer 
or  Drain,  the  lower  part  of  the 
body  of  the  Trap  is  immersed 
in  the  water  which  is  retained 
in  the  moveable  part  by  the 
counterbalance-weight,  thereby 
forming  a perfectly  luted  joint, 
and  effectually  preventing  any 
smell  from  rising. 


Pig-.  2. — Represents  the  Trap 
choked  with  Silt  or  other  mat- 
ters, the  weight  of  the  coun- 
terbalance preventing  the 
opening  of  the  moveable  part 
till  the  body  of  the  Trap  is 
nearly  full  of  water,  when  it 
overbalances  the  moveable 
weight,  which  instantly  rolls 
towards  the  centre,  allowing 
the  Pan  to  fall  to  its  full 
extent,  insuring  a rapid  dis- 
charge of  a large  body  of 
water,  as  shown  in  Fig.  3. 


Fig:.  3. 


Fig.  3. — Represents  the  Trap  as 
forced  down  by  the  weight  of 
water  in  the  body  of  it,  the 
force  of  which  effectually 
cleanses  the  Trap,  and  flushes 
the  Sewer  or  Drain,  the  move- 
able  part  instantly  rises  to  its 
former  position,  catching 
sufficient  water  as  it  comes 
up  to  form  the  joint  again. 


Bunnett  & Co.  respectfully  draw  attention  to  the  fact,  that  this  Trap 
differs  materially,  and  is  an  essential  improvement  on  all  other  Balanced  Traps, 
the  action  of  which  is  intermittent  or  pumping,  continually  opening  a com- 
munication with  the  Sewers  or  Drains,  &c.,  and  liable  to  be  held  open  by  any 
light  matter  that  might  be  caught  by  the  rising  of  the  Pan. 

The  Moveable  Pan  of  Bunnett  & Co.’s  Trap  never  falls  unless  a stoppage 
should  actually  occur  (which  may  possibly  never  take  place),  a large  body  of 
water  is  then  collected  in  the  Trap,  which  discharges  itself  and  effectually 
clears  away  all  obstructions. 


BUNN  ETT’S 


COMBINED  PATENT  SELF-ACTING  PAN  AND  VALVE 

DOUBLY  TRAPPED  WATER  CLOSETS, 


Suited  to  every  description  of  Dwelling  Houses,  Public  Buildings,  Hotels, 
Kailway  Stations,  Hospitals,  Asylums,  &c.  &c. 


By  adopting  the  principles  of  his  Patent  Effluvia  Traps, 
J.  Bunnett  has  succeeded  in  producing  a perfect  Self-acting 
Water  Closet,  superior  to  any  other  description  of  Closet  at 
present  in  use,  as  it  requires  no  attention  whatever  from  the 
person  using  it.  The  supply  and  force  of  the  water  is  always 
efficient  and  uniform,  and  cannot  be  wasted  ; no  soil  can  possibly 
be  left  in  the  basin  after  use,  and  an  ample  supply  of  clear  water 
is  always  secured  in  the  basin,  to  form  a water  lute  between  that 
and  the  syphon  trap,  thereby  effectually  preventing  the  least  smell 
from  rising. 

All  other  Self-acting  Water  Closets  being  only  trapped  by 
the  syphon  or  D traps,  a portion  of  the  folded  water  is  always 
left  exposed  in  them,  liable  at  all  times  to  smell,  particularly 
after  standing  for  a day  or  two. 

J.  B.’s  Syphon  Trap  is  also  formed  so  as  to  allow  a perfectly 
free  passage  for  the  soil,  &c.,  and  has  an  opening  at  the  top  of  it, 
the  cover  of  which  may  be  removed  and  replaced  with  the  greatest 
facility,  should  any  necessity  arise  for  the  same,  from  any  thinu 
being  either  accidentally  or  wilfully  dropped  down  the  closet. 

It  is  very  simple  and  durable  in  its  construction,  and  cannot 
get  out  of  order.  It  is  not  necessary  that  the  cistern  should  be 
placed  directly  over  the  closet ; and  any  number  of  closets  can  be 
supplied  from  the  same  cistern. 


rig.  4. 


Pig.  4.-A  is  the  supply  box, 
which  may  be  fixed  either  within  the 
cistern,  or  in  any  other  convenient 
situation.  B and  C are  the  inlet  and 
outlet  valves.  When  the  closet  is  not 
in  use,  the  valve  B is  closed.  By  the 
pressure  on  the  seat  the  valve  B is 
opened,  and  the  valve  C is  closed,  and 
the  supply  box  is  thereby  charged;  as 
soon  as  the  pressure  is  removed  from 
the  seat,  the  valve  B is  again  closed, 
and  the  valve  C is  opened,  and  the 
whole  of  the  water  confined  in  the 
supply  box  is  discharged  into  the  basin. 
D is  a moveable  pan  or  trap,  suspended 
on  a centre  and  balanced  by  E,  a 
rolling  weight,  which,  on  the  rush  of 
water  into  the  basin,  instantly  rolls 
towards  the  centre  and  allows  the  pan 
to  fall  to  its  fullest  extent,  as  indicated 
by  the  dotted  lines. 


IMPROVED  PATENT  CONVEX 

[RON  REVOLVING  SAFETY  SHUTTER 


(GREAT  EXHIBITION,  CLASS  7,  No.  146.) 


V— \=\" 


HARCOURT  QUINCEY, 

PATENTEE. 

CLARK  & Co., 

MANUFACTURERS. 


THE  PATENT  CONVEX  LATHS  ARE  12  TIMES  STRONGER  THAN 
THE  FLAT  LATHS,  OF  THE  SAME  SUBSTANCE,  WITHOUT  IN- 
CREASE OF  WEIGHT  OR  PRICE. 


A Flat  Lath  and  a Patent  Convex 
Lath  of  corresponding  length  and 
substance  with  a 28lbs  weight  sus- 
pended from  each,  gave  the  follow- 
ing result,  the  Flat  Lath  bending 
I f in.,  and  the  Convex  Lath  to  Jin. 
only,  thus  the  Patent  Convex,  and 
Curvilinear  Laths  are  12  times 
stronger  than  the  Flat  Lath. 


The  great  necessity  for  rendering  the  Windows  and  Doors  of 
BANKS  and  other  Depositories  of  valuable  property 
perfectly  secure  against  robbery,  rioting,  or  popular  tumult,  is 
so  generally  felt,  that  the  patentee  deems  it  superfluous  to  enlarge 
thereon,  and  confidently  invites  the  attention  of  Architects,  Builders, 
and  Shopkeepers  generally,  to  his  important  Patented  im- 
provements in  the  above  shutters,  as  fully  accomplishing  the  desired 
object,  whilst  they  are  equally  effective  as  a preventive  against 
the  spread  of  Fire. 

These  shutters  are  fixed  horizontally,  either  above  or  below  the 
window,  or  vertically,  for  which  position  the  great  additional  strength 
of  the  Convex  Lath  renders  them  peculiarly  suitable.  They 
are  also  used  to  divide  shops  or  rooms  at  night,  or  to  enclose  a recess, 
and  are  now  being  applied  to  the  windows  of  Country  Mansions  and 
Residences. 

The  peculiar  advantage  of  this  particular  form  of  Convex  lath 
(see  engravings)  which  the  patentee  prefers  to  any  other  form  under 
the  patent  that  embraces  any  curved  or  bent  lath,  by  which  strength 
and  stiffness  is  obtained)  is  in  addition  to  its  greater  strength,  that  the 
bevelled  edge  of  one  lath  fitting  into  the  grooved  edge  of  the  next 
lath,  the  nature  of  their  connection  is  such,  as  to  preclude  the  possi- 
bility of  forcing  or  injuring  the  hinges,  which  can  readily  be  done  in 
all  flat  lath  shutters. 

From  the  recent  reductions  in  the  prices  of  revolving  iron  shutters, 
and  from  their  being  now  so  duly  appreciated,  a considerable  increase 
in  the  use  of  them  may  be  fairly  expected. 

The  patent  Convex  Iron  revolving  shutters  can  now  be  sup- 
died  with  the  gearing  complete  at  6s.  per  foot,  superficial. 

Prospectuses  with  Engravings  and  Testimonials,  may  be  had  of  the  Patentee 
HARCOURT  QUINCEY,  82,  Hatton  Garden,  or  of  the  Manufacturers, 
P.  CLARK  8c  Co.,  Tunnel  Iron  Works,  Wapping,  and  31,  Chancery  Lane. 
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PORNOGRAPHY; 

OR  A 


BY 

MACHINERY,  INVENTED  AND  PRACTISED 

BY 


THOMAS  MARTIN,  NEWTON  ABBOT,  DEVON. 


LIST  OF  PRICES  FOR  TRADE,  OFFICIAL,  Sc  OTHER  SEALS. 


Round  Seals,  with  circular  Inscriptions,  1 ( Oblong  or  Oval  Seals,  in  straight  lines 

and  engine-turned  centre,  j U1  { with  engine-turned  ground, 

In  Roman  or  Egyptian  Letters,  neatly  mounted  on  Fancy  Wood  Handles, 


s.  d. 

If  less  than  20  Letters 6 6 

If  20  and  less  than  30  7 6 

If  30  „ 40  8 6 

If  40  ,,  50  9 6 

If  50  „ 60  io  6 

If  60  ,,  70  li  6 

If  10  „ 80  ...12  6 


Round  Seals,  with  part  of  the  Inscription  Circular  and  part  Straight  Lines,  Is.  extra. 


OVAL  SEALS. 

s d 

With  Roman  or  Egyptian  Letters  in  the  Band,  and  a Word  of  Old  1 

English  in  the  centre— not  exceeding  thirty  letters  j 10  0 

Ditto,  with  Tw#  Words  of  Old  English  in  the  Centre 11  6 


OLD  ENGLISH  INITIAL  AND  NAME  SEALS. 

Either  Round,  Oblong,  or  Oval,  with  Engine-turned  Ground. 


One  Initial  4 g 

Two  Initials  4 g 

Three  Initials  5 0 

Four  Initials  5 g 

Christian  Name  not  exceeding  Six  Letters 5 0 

Christian  Name  exceeding  Six  Letters 5 g 

A Word  not  a Christian  Name,  Six  Letters 6 0 


Two  Words  not  a Christian  Name,  Six  Letters  . . 7 0 

Shield  or  other  fancy-shape  Seals  6d.  extra.  Ivory  Handles  from  Is.  to  3s.  extra. 
Initial  Seals,  with  Etruscan  Border,  Is.  to  Is.  6d.  extra. 


PRICES  OF  ANNEXED  SPECIMENS. 


No.  1. 
11s.  6d. 

No.  2. 
10s. 

No.  3. 
10s. 

No.  4. 
6s.  6cl. 

No.  5. 
12s.  6d. 

No.  6. 
7s. 

No.  7. 
5s.  6d. 

No.  8. 
10s.  6d. 

No.  9. 
8s.  6d. 

No.  10. 
4s.  6d. 

No.  11. 
6s. 

No.  12. 
5s.  6d. 

No.  13. 
13s. 

No.  14. 
5s. 

No.  15. 
10s.  6d. 

Seals  sent  free  of  expense  to  any  part  of  England  on  receipt  of  a Post-office  Order 

for  the  Amount  ordered. 

T.  M.  does  not  Engrave  Crests  or  Coats  of  Arms,  nor  on  Steel,  Gold,  Silver, 

or  Stone. 

Instructions 

for  taking  Impressions  from  Martin’s  Tomographic  Seals. 

Warm  the  Seal  a little  by  holding  the  face  of  it  near  the  side  of  a candle,  make  it  so 
as  you  can  just  feel  it  warm  against  your  face.  Then  take  the  stick  of  wax  and  hold  it 
high  above  the  candle,  that  the  end  of  it  may  be  softened  before  it  burns  ; let  it  burn 
in  a flame  just  while  you  apply  it  to  the  letter,  then  blow  out  the  flame  and  stir  it  to 
the  required  shape,  press  the  warm  seal  down  quickly  while  the  wax  is  tolerably  hot, 
let  it  remain  a few  seconds  and  remove  it  carefully. 

N.B.  If  a cold  seal  is  used,  it  should  not  remain  so  long  on  the  wax  before  it  be 
removed.  " » 

To  produce  the  Dead  Surface  as  in  Proof  Impressions. 

Take  a soft  plate  brush  and  rub  into  it  a bit  of  pomatum  the  size  of  a pea,  brush 
over  the  warm  seal  with  it  by  striking  the  ends  of  the  hair  on  the  face  of  the  seal ; 
then  dip  a good  size  pencil  brush  in  the  best  Chinese  vermillion,  and  tap  it  lightly  on 
the  greasy  seal,  blow  off  the  loose  vermillion  from  the  seal  and  press  it  on  the  wax. 

Directions 

for  Cleaning  Seals  when  Wax  is  broken  off  in  them. 

If  the  seal  is  used  cold  and  the  wax  breaks  off  in  it,  hold  the  end  of  a stick  of  wax 
near  the  candle  and  melt  it,  hold  the  face  of  the  seal  the  other  side  of  the  candle  for  a 
second  or  two,  just  to  melt  the  surface  of  the  wax  in  the  seal,  press  the  two  together, 
and  the  stick  of  wax  will  take  out  that  in  the  seal.  But  if  a seal  is  used  too  hot  and 
the  wax  adheres  to  it,  stand  the  seal  (face  downwards)  in  a spoon  with  some  spirit  of 
wine,  hold  the  spoon  over  a candle  and  let  the  spirit  boil ; if  the  spirit  be  evaporated 
or  saturated  with  wax  before  the  seal  is  clean,  repeat  the  process.  To  do  this  the 
seal  should  be  unscrewed  from  the  handle,  and  a plate  brush  or  soft  tooth  brush  would 
be  of  service  in  clearing  the  wax  as  the  spirit  softens  it,  dipping  the  brush  also  in  the 
spirit. 
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A PRACTICAL  TREATISE  ON  BANKING. 

Fifth  Edition.  2 vols.,  8 w.  Price  24s. 

« a very  clear  explanation  of  the  principles  on  which  the  business  of  Banking  must  be  conducted.”  — 

Banker's  Magazine. 

“Mr.  Gilbart’s  works  on  Banking  have  attained  a just  celebrity.  Suitable  to  the  wants  of  the 
Banking  and  Mercantile  community.  For  statesmen  and  political  economists  they  are  sources  of  much 
useful  and  even  indispensable  information.”— Economist. 

“ It  surveys  the  entire  field  of  the  Science  of  Banking,  and  of  the  art  as  practised  in  England.  It  is 
strictly  scientific  in  its  arrangement,  and  attractively  artistic  in  the  disposition  and  finish  of  its  parts. 
Mr.  Gilbart’s  style  is  beautifully  clear  and  lucid,  blending  the  brevity  and  point  of  a thorough-bred 
merchant  with  the  beauty  and  harmony  of  a finished  scholar.” — The  New  York  ‘ ‘ Merchant's  Magazine." 


THE  HISTORY  AND  PRINCIPLES  OF  BANKING. 

Third  Edition.  Price  9s. 

“ Combining  a clear  appreciation  of  the  Science  of  Banking  with  the  best  practical  knowledge  of  his 
business,  we  have  seen  no  work  on  the  subject  which  better  deserves  to  be  consulted  and  studied  than 
Mr.  Gilbart’s  volume.”— Literary  Gazette. 

“ Mr.  Gilbart  claims  for  his  book  that  it  is  a scientific  work  written  by  a practical  man..  His  claims 
appear  to  be  fully  borne  out  by  the  perspicuity  of  his  views  and  the  analytical  spirit  in  which  he  treats 
the  subject.  He  is  fully  master  of  the  details,  and  ascends  with  equal  ease  to  the  examination  of  the 
elementary  principles.” — Atlas. 

“ A more  complete  and  accurate  work,  with  less  irrelevant  matter,  we  never  read.”— Gentleman’s 
Magazine. 


LECTURES  ON  THE  HISTORY  AND  PRINCIPLES 
OF  ANCIENT  COMMERCE. 

New  Edition.  Price  2 s.  6 d. 

“ Thousands  of  young  men  who  have  not  had  the  opportunity  of  consulting  the  writers  of  Gieece 
and  Rome,  will  find  a variety  of  curious  facts  recorded  in  these  pages,  which  cannot  fail  to  aftord 
amusement  to  those  who  seek  no  higher  gratification ; while  those  who  desire  to  be  instructed  will  n 
the  philosophy  of  the  comments  on  past  transactions  well  adapted  to  discipline  and  enlarge  then 
reflective  faculties.  The  style  of  Mr.  Gilbart  is  pure  and  simple ; but  there  are  many  indications  of  his 
capacity  to  rise  to  the  elevation  of  the  loftiest  eloquence.  His  selections  are  discriminating,  and  the 
classification  of  the  whole  subject  is  marked  by  a rare  judgment.  Nor  should  we  omit  to  state  that  the 
moral  he  inculcates  is  of  the  noblest  character,  admirably  calculated  to  dignify  the  pursuits  of  commerce 
by  impressing  on  the  trader  the  duties  of  honor  and  probity.  —Douglas  J err  old  s Weekly  Newspaper, 
now  the  Weekly  News. 

“Mr.  Gilbart  has  evidently  studied  his  subject.  He  writes  forcibly  and  well,  and  has  collected 
together  a mass  of  useful  information,  well  digested  and  lucidly  arranged.  Morning  1 ost. 

“ We  must  testify  our  very  high  admiration  of  this  work.  As  a piece  of  authorship  it  is  very  superior : 
clearly,  strongly,  convincingly  written,  abounding  in  valuable  facts  and  just  Pr“ciples, 
a fine"  spirit  of  generous  philanthropy.  It  were  well  to  have  such  Lectures  as  these  delivered  m e\ery 

part  of  the  land.” — British  Banner. 


LOGIC  POE  THE  MILLION. 

Third  Edition.  Price  6 s. 

“ To  all  who  desire  a clear,  common  sense,  and  eminently  practical  system  of  Logic,  and  do  not  object 
to  the  volume  that  contains  it  comprising  also  a most  entertaining  seii  - , w k 

ablest  nieces  of  modern  argumentation,  we  heartily  commend  this  Logic  for  the  Million,  we  Know 
not  where  a young  man  desirous  of  self-cultivation  could  more > certainly .or -more 

in  this  volume.  He  will  only  have  himself  to  blame  if  he  does  not  rise  from  its  study  with  clearer 
thought,  invigorated  powers,  and  a mind  enriched  by  some  of  the  best  good  sense  of  our  best  writers. 
Weekly  News. 


§ 
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“ No  young  man  desirous  of  improving  himself  in  the  art  of  reasoning,  could  more  profitably  employ 

iris  leisure  hours  than  in  studying  this  volume ; indeed  we  heartily  commend  it  for  general  perusal.” 

Oxford  Journal. 

“ It  will  be  as  easy  for  the  reader  of  this  book  to  eschew  bad  arguments,  as  for  a student  of  grammar 
to  avoid  erroneous  expressions.” — Smith,  Elder  & Co.'s  Literary  Circular , October,  1851. 

“ In  no  school  would  this  work  be  out  of  place.” — English  Journal  of  Education. 

“ We  hope  that  ‘ Logic  for  the  Million’  will  be  read  by  the  million : it  will  advance  their  know- 
ledge and  improve  their  taste,  their  style  of  writing,  and  their  skill  in  reasoning.”— Economist. 

“By  the  production  of  the  first  really  popular  work  on  a subject  of  no  mean  importance,  our  F.R.S. 
has  added  to  his  own  laurels,  and  conferred  a signal  service  upon  the  whole  community.”— Morning 
Post. 


THE  ELEMENTS  OE  BANKING;  WITH  TEN  MINUTES’ 
ADVICE  ABOUT  KEEPING  A BANKEK 

Price  2s.  6cf. 

“ Chiefly  composed  of  selections  from  the  Author’s  larger  work,  entitled  ‘ A Practical  Treatise  on 
Banking,’  and  designed  as  a hand  book  of  general  principles  for  the  information  of  those  who  desire  a 
knowledge  of  them  in  a small  compass.  It  explains  the  general  administration  of  Private  and  Joint-Stock 
Banks,  as  well  as  of  the  national  institutions  for  England,  Ireland,  and  Scotland.  The  concluding 
advice  will  be  found  of  much  practical  value.’'— Smith,  Elder,  & Co.'s  Literary  Circular. 


THE  PHILOSOPHY  OE  LANGUAGE. 

AN  APPENDIX  TO  LOGIC  FOR  THE  MILLION, 

R.  Clay , Printer,  Bread  Street  Hill. 


THE  LOGIC  OF  BANKING, 

Or,  the  Principles  of  Reasoning  applied  to  the  Science  and  the  Art  of  Banking. 

(In  the  Press.) 


LITERARY  NOTICES  OF  FORMER  EDITIONS  OF 
THE  GILBART  PRIZE  ESSAY. 

The  Prize  Essay  on  the  Application  of  Recent  Inventions  Collected  at  the 
Creat  Exhibition  of  1851  to  the  Purposes  of  Practical  Ranking.  By 
GRASVILLE  SHARP.  Water  low  «fe  Sons. 


“This  is  a remarkably  curious  performance.  The  matter  which  composes  it  is  multifarious  and 
interesting,  greatly  beyond  what  might  have  been  thought  possible.  It  well  entitled  its  author  to  the 
prize  of  ,-£100.  There  was  something  singularly  ingenious  in  the  prize  itself;  but  the  result  has  shown 
that  the  idea  was  well  founded.  We  can  conceive  of  an  intelligent  and  cultivated  man  travelling  the 
length  and  breadth  of  the  Crystal  Palace,  muttering  to  himself  as  he  went  along,  “ What  is  there  here 
in  this  marvellous  collection  of  the  objects  of  man’s  device  that  can  be  made  to  bear  on  the  article  of 
Banking?”  Such  a question,  for  a thorough-paced  banker,  a man  made  of  money,  would  have  been 
quite  natural ; and  Mr.  Sharp  has  answered  it.” — British  Banner. 

“ It  contains  a fair  view  of  much  that  is  new  and  good  in  regard  to  all  such  inventions  as  may  tend  to 
promote  the  safety,  convenience,  healthfulness,  and  comfort  of  Banking  edifices.”— The  Builder. 

“ A large  and  varied  amount  of  information  is  in  Mr.  Granville  Sharp’s  Essay  presented  on  all 
departments  of  practical  banking.” — The  Literary  Gazette. 

“ This  Essay  deals  with  innumerable  subjects,  from  ventilation  to  printing,  and  applies  as  well  to  any 
large  commercial  establishment  as  to  a bank.  It  is  very  well  written,  and  would  be  read  with  interest 
by  every  employer  and  employee  connected  with  extensive  business  offices.” — Daily  News. 

“ An  able  pamphlet  by  a Norwich  Banker,  on  its  particular  subject.  It  is  full  of  good  suggestion, 
not  only  to  Bankers’  clerks,  but  to  all  persons  who  write.”— The  Athenaum. 


